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Root*Nodositfes of Crosses between Swedes and Turnips 

by 

L. Helweg 

Diffctor of experiments, Copenhagen. 

The Danish Experimental Organization for Crops (i) has undertaken 
ttirly exhaustive researches on crosses between swedes and turnips and the 
.odosities occurring on their roots. A short account of the information 
htained may well be of general interest. 

As is well known, swedes are derived from rape {Brassica Napus) and 
umips from Brassica campesiris (2) . No nodosities form on the roots of 
Tosses between two Naptis-iorms or two campestris-iorms, but they occur 
;rhen a Napus-formis crossed with a campesiris- form, whichever be the female 
larent. If, for instance, the Bullock turnip is crossed with the Shepherd 
wede the offspring bear nodosities on their roots ; but when Bullock is cross- 
d with a summer campesfris-raipe or Shepherd vith a summer Napus^mpe, 
lo such formations occur, although Bullock and Shepherd are much more 
like than campestris-ia.]>Q and Napus Both Bullock and Shepherd 

lave round, tMck, yellow-fleshed, green-topped roots; they are biennials 
Wth orange-yellow flowers. The two kinds of summer rape both have 
prked, woody and not fleshy, white roots, and are annuals with lemon-yel- 
bw flowers. Anyone not specially acquainted with the subject would be 
puch more likely to expect root nodosities when such dissimilar plants 
k Bullock and campestris-ra.^ or Shepherd and Napus-ra.ipe were crossed 
nan when Bullock was crossed with Shepherd. 

Notwithstanding the outward similarity of Bullock and Shepherd, 
here must be a decided inner difference between them, to judge by the anti- 
*athy exhibited in their sexual union ; they show this by the appearance 

(1) See article; « OT^anization of Field Experiments in Denmark,# by H. C. Eassen, 
! B. Oct. 1913, pp. 1479-1483. {£<i.). 

. (a) There seems to be no ^glish name to distinguish the campestris-Tape (rvibseii) 

pm. the Napus-Twpe (raps), so that the Eatio names will be used here. {Ed.). 
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of the monstrous growths which we call nodosities due to crossing " 
(Kreuzungsknoten) . 

The nodosities are of various forms according as the hybrid in question 
is rape-like, swede-like or tumip-like ; they therefore merit separate descrip« 
tion. 

1) In the ra'pe-like hybrids the nodosities are quite small, but are so 
closely crowded along the branches of the roots that they appear almost as 
swellii^s with small transverse wrinkles and folds reaching the whole 
length of the root {see Fig. i). Occasionally hemispherical nodosities occur ; 
these have the flat face towards the fork of the root (see Fig. i, right). In 
rape-like hybrids the swellings predominate, nodosities, when present, 
being of secondary importance. 

2) The swede-like hybrids are characterised by the size and abundance 
of the nodosities and the slight development of swellings. The nodosities 
occur on the bulb and on the fibrous roots, and vary from the size of hen’s 
eggs to that of peas (Fig. 2, A) ; exceptionally, they may reach 4 to 6 in. 
in diameter (Fig. 2, B), and even form clusters, thus giving the bulb a more 
or less misshapen appearance (Fig. 2, C). The u'dosities of these swede-like 
hybrids differ from those of the rape-like and tumip-like hybrids in bdng 
sharply defined and generally only joined to the bulb (Fig. 2, B) or the root- 
let (Fig. 2, A) by small areas of union. The surface of the nodosities is 
very much wrinkled and uneven, something like the top of a cauliflower. 

The rule mentioned above, that in swede-like hybrids nodosities are^ 
more abundant and swelUugs less so than in rape-like hybrids, is not true ' 
under all circumstances. The opposite is especially liable to occur in swede- 
like hybrids when the bulbs are unable to develop owing to the plants grow- 
ing too thickly, to very late sowing or to other similar causes Thus, when 
conditions prevent the formation of the bulb, the swede-like hybrid 
resembles the rape-like one (Fig. i) in its root-characters. 

3) In turnip-like hybrids the nodosities generally appear as charac- 
teristic tumoui-like bunches on the bulb itself (cf. Fig. 3, D, and Fig. 4, B 
and A) and are atta-^hed to it by large surfaces ; they never occur on the 
fibrous roots. They ajre not wrinkled like those of the rape-Uke and turnip- 
like hybrids, but quite smooth and sometimes shining (Fig. 3, A and B). 

As is shown in Fig. 3, A, large clusters of nodosities may occur in turnip- 
like as in swede-like hybrids (cf. Fig. 2, C). It will also be noted that the 
tumip-like hybrids are not behind the swede-like ones as regards Jhe size 
of the nodosities ; but they may be quite small as in Fig. 3, C, in which the 
bulb might pass for a typical Yellow Tankard but for the small nodosity od 
the middle of the left side. 

The swellings at the places where the roots branch are even more char- 
acteristic in tumip-like than in rape-like hybrids, but are by no means sc 
abundant. The roots on which they occur are disproportionately thickened 
throughout their whole length (see Fig. 4, C) ; as in the rape-like hybrids 
these swollen parts are transversely funowed. Sometimes these swollen 
side-roots are double (Fig. 4, C), appareutl^wingto the umon of two root- 
lets throughout their length, 
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Among the turnip-like hybrids it is not uncommon to find plants like 
f in Fig. 4, in which the bulb has hardly developed at all, but is replaced 
y a number of short, much-swollen side roots. 

Further attention should be drawn to the fact that turnip-like hybrids 
ever produce a feature occasionally seen in the other two types, namely the 
ccurrence of a certain number of adventitioxis shoots bearing rudimentary 
;aves arising from on or among the nodosities (see Fig. 5 and Fig. 2, D). 
uch shoots remain below ground and are consequently chlorotic through- 
ut, unless they arise from roots at a very slight depth, when they may pro- 
ict to a maximum of 4 or 5 inches and become green. 

As these nodosities occurring on hybrid swedes and turnips are liabl 
) confusion with those caused by the ftnger-and-toe organism {Plasmodio- 
mra Brassicae), it may be well to describe briefly the means of distin- 
fching them. Fig. 6 shows on the left three plants of Fynische Bort- 
bder and on the right three of Bangholm's. The distinguishing characters 
f finger-and-toe disease are evident under the microscope, and in doubt- 
iil cases one may be obliged to have recourse to this method ; but as a 
iile a little practice serves to distinguish the two without difficulty. The 
rst thing to be noted is the presence of characteristic spindle-shap^ swell- 
igs on the side roots (see Fig. 6, A, B and C). In general shape they may 
omewhat resemble the swellings on the roots of turnip-like hybrids (cf. Fig. 

,, C), but cannot be confused with them, as the surface of the finger-and-toe 
wellings is smooth and they never show the closely-placed constrictions 
b characteristic of the swelligs on the roots of the hybrids. Though these 
wellings do not occur on every diseased root, they are sure to be found 
mong a number of roots taken from a field where finger-and-toe is prevalent, 
mother distinguishing feature of the finger and-toe swellings is that they 
iften show the ^ginning of cork formation on the upper part; this never takes 
>lace on the nodosities of hybrids. On the larger finger-and-toe swell- 
igs a considerable development of rough greyish-brown cork generally 
ikes place ; the dark central part of Fig. 6, B, is a cork layer of this nature, 
ittention should also be drawn to the sweUings near the tip of the root in 
'ig. 6, F; a swelling in that position fairly frequently occurs in both swedes 
nd turnips attacked by the disease. In this case it differs from the nodosi- 
es of hybrids in narrowing equally above and below. Finally, a special 
laracteristic of the deformed parts of roots attacked by finger-and-toe 
isease is the almost invariable presence of irregular brown streaks in the 
Bsh, as may be readily seen on cutting the swellings across ; such streaks 
ever occur in the nodosities or swellings due to hybridisation. 

The elucidation of these points has been of considerable importance for 
be seed trade. To this work is due the fact that in the season 1913-14 the 
wholesale dealers in turnip seed were able to undertake to guarantee the 
rueness to variety and strain of the Danish swede and turnip seeds sold 
broad, in conformity with the law of the 8th of June 1912 on penalties for 
rroneous designation of good^,,This law gives the foreign purchaser the 
ight to full compensation in <ise the crop grown from the Danish swede 
r turnip seeds contains so may hybrids or degenerated roots that the yield 
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is distinctly reduced. The fact that the Danish wholesale seedsn^ ha 
been able to assume without risk such a comprehensive liability for comp^ 
sation is due to the demonstration by the Experimental Organmtioai 
the certain characters by which swede and turnip hybrids can be reco 
nized. In careful selection of Danish strains of swedes and turnips carii 
out for a number of years, the seedsmen have thus been in a position 
undertake such a thorough eliminationof all plants tending to degeneta 
that the stability of the strains may now be considered as thorougl 
established. 


Present State of Fruit Growing in Spain, (i) 

(The Principal Fruit Trees of the Rosaceae). 

by 

Joan Manuel Piuego, 

Professor of Horticulture at the Madrid Agricultural College. 

Almost all the fruit trees grown in the different parts of the wo: 
grow in the open in Spain; from the chestnut woods which cover the non 
era slopes of the Cantabro-Asturian mountains to the plantations of bauai 
and guavas which adorn the orchards of Malaga and Cadiz, almost aU kir 
of fruit trees are well represented. 

Limiting ourselves to the most widespread fruit trees, we shall consit 
pear and apple among hard fruit, and peach, apricot, plum and chej 
among stone fruit. 

Conditions and importance of fruit growing in Spain. ~~ The Iberi 
Peninsula, covering seven degrees of latitude from the Straits of Gibrali 
to the Cantabrian coast, and possessing various conditions of altitUi 
aspect, soil and geological formation, is very favourable for the growing 
the above fruit. Indeed fruit is grown in all the 47 provinces on the ma 
land, and in some districts, such as Aragon and ^oja, it forms one of 1 
chief sources of wealth. 

The progress of fruit growing in Spain has been slow, on account 
the former slowness and insufficiency of the means of transport. 1 
development of the railways led to the spread of the use of fruit among 
classes and to the extension of the plantations, though not to the same < 
tent as in some other countries, nor in all the districts suitable for fn 

Only meagre data on the fruit plantations of Spain and their product: 
are available. According to the “ Avance estadfstico de la produccidn de fi 
tales en 1910,, (Statistics of the production of fruit in 1910), publisl 
by the General Direction of Agriculture, Industry and Commerce, the to 
area under the above-mentioned kinds of fruit is 121526 acres, dist 
buted as shown in Table I. 

(1) See also: Juan M. Priecso, " The Present Condition of CJtnxs Growing in Spain ” 
B. Feb. 1913, pp. 162-167. 
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Table T. 

Acreage under hard and sio}:c fruit in the various regions of Spaut. 

\ Acreage under 


-few Castik 

iuJicha and E^lrctnartuni 

)ld Castile 

dragon anti Rioja . . . . 

yc.incsa 

>:ilicia and Astiiria . . , 
s'.!V£irrc and Vascongi.tla- 

;ataloaia 

<t:vante 

iastern Andalusia . . . 
Visleni » . . . 

ia’caric Isks 

!anaries 

Totals . 


Plunis 1 

Apricots 

Peaches 

I 163 

479 

329 

630 

472 

615 

2 339 

412 ; 

39^3 

I S80 

595 

3372 

472 

363 

183 

454 * 

114 

I 314 

220 

190 

494 

625 

37 « 

I 408 

590 

2 440 

2 932 

I 647 

457 

I 220 

I S92 

217 

576 

37'^ 

2 223 

— 

99 ' 

123 

173 

12 382 

8 462 

13 012 


Cherries 

Pears 

•)!es 

739 

I 050 

I «55 

151 

874 

719 

I 121 

3441 ; 

3 

734 

, 4 797 

2 7r2 

978 

415 

7 : 

2 868 

1 6 2ig 

22 665 

514 

i 3^66 

n 309 

346 

! 1 976 

2 396 

1 000 

! I 146 

2 408 

672 

t 897 

r 0J5 

242 

I 028 

I 974 

— 


I 2.35 

— 

! 642 

j 442 

9 394 

i 26261 

1 52045 


The iiumbeTS in the Table are only approximate and leave out a large 
lumber of fruit trees scattered among other crops, or in gardens, vineyards 
ind fields, since the precise valuation of the surface they occupy is very 
lifiicult. 

The estimate of the amount of fruit produced is also below the reality. 
The fruit crop of 1910 was bad almost all over the country, owing to late 
Tos ts and summer drought. The 300 000 tons to which such produce ap- 
proximately amounts, valued at the average price of* 15 pesetas per quintal 
[iLS TO per cwt.), which was the price adopted by the Commission ap- 
pointed for the study of the transformation of the tax on consumption, 
^ive a value of nearly £ i 800 000. In the work of the above Commission 

vadue of the average crop of the fruit here considered was taken at 
£ I 920 000, being based on older data as to the acreage under fruit. 

The exportation is of no great importance, as may be seen from 
pabie 11. 

If the data concerning the acreage under fruit trees, the yield and the 
Nportation be compared with those of other countries under conditions 
itnilar to those of Spain, it will be seen that the latter is still far from having 
iken full advantage of its favourable conditions. Nevertheless its produc- 
ion is increasing, though not so rapidly as that of some other crops for which 
he country is less suitable. The land not devoted to field crops, such as 
[^^ch of that which is still uncultivated and a great part of the vineyards 
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Table II. 

Exportation of hard and stone fruit from Spain, 1907-11. 



1907 j 

1 

1909 1 

l 9 to 1 

1911 


£ 

£ 

£ I 

£ 1 

£ 

Apricots . 

2338 

200 

478 

3832! 

' 1 261 

Peaches 

' 5 293 

I 537 

2 290 

1 1 16 

1 829 

Apples j 

19641 

4 80S 

15 006, 

3649 

6507 

Plums 

2 861 

1464 

4901, 

10 412 

9723 

Other fresh fruit 

2557S 

24 089 

30 757 

27 795 

23 843 

Fruit pulp ... 

36841 

32 330 

37 533 

63 298 

60142 

Totals . . . 

152 552 

64 428 

90965 

no 102 

103 310 


destroyed by phylloxera, is eminently suitable to fruit growing. The markets 
of the country are far from being amply provided, considering that the aver- 
age amount consumed by the population is about 40 lbs., worth 2S 
per head per annum. Whole districts consider fruit as an article of 
luxury. The exportation of fruits is stationary and very limited ; England, 
Germany, Denmark, Sweden and Russia hardly know the pears and peaches 
of Aragon, Rioja and Eerida, the apricots of the Balearic Isles, Castellon 
and Murcia, and the cherries of Lugo, Orense, etc. France, whose consump- 
tion of fruit per head of population is four times that of Spain, exports 
fruit to the value of half a million sterling every year, and Belgium, which 
is inferior in extent to two Spanish provinces, reaches nearly the same figure. 

Distribution of fruit in Spain. — Though fruit growing has not the same 
importance in all the provinces, in all of them fruit trees are grown. The 
various species are distributed as follows : 

Hard fruit, — Pears and apples are cultivated almost throughout 
Spain. Table varieties have little or no importance in seven provinces, viz. 
Leon, Cuenca, Malaga, Huelva, Valladolid, Guadalajara and Seville. 

The most important plantations of pears are those of Aragon {basins 
of the Ebro, Jalon, Jiloca and Guadalope), Castellon de la Plana, Burgos 
(districts of Aranda), Galicia (Pontevedra, Orense and Lugo), the mount- 
ainous districts of Andalusia, the Sierra de Cdrdoba and the territories ol 
Baza and Guadix in the province of Granada. The first belt produces not 
less than 20 000 tons in average years ; the pears are of such excellent 
quality that the Royal Household obtains its supplies from here. The 
varieties most extensively grown are Sanjuaneras, Deagua, D. Guindo, 
Bergamotas, and Roma ; these and some winter ones are exported id 
ever-increasing quantities into the South of France. 

The area under dessert apples is very nearly the same as the above des- 
cribed area. These apples, however, prevail in the Lerida district, ex- 
tending also into the province of Gerona, jjn the Levante district,, where 
the summer and early autumn varieties thrive very well, and in the province 
of Cordoba (Cordoba, Baena and Cabra). 
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5 'he cider varieties of both species cover the northern slopes of the Can- 
tabrian mountains in the provinces of Navarre, Guipuzcoa, Biscay, Santan- 
der and Oviedo, and the slopes and valleys near the coast in the territory 
of Pontevedra and Lugo (Galicia), The province of Oviedo is the greatest 
producer of cider. The total crop of all this belt is from 8 to ii million 
bushels of cider apples. 

Stone fruit. — The most important stone fruit is the peach, both for 
the acreage devoted to it and for the value of the fruit produced. It is 
grown in 40 provinces, but its produce is really important only in those of 
Saragossa, Teruel, Logrono, Lerida, Barcelona, Orense, Murcia, Ja^n and 
Castellon .The first four provinces form a belt in the basin of the Ebro 
and its tributaries, producing an average of about 4000 tons of excellent 
quality. The free-stone and Pavia peaches of Lerida, the clingstones of 
S^stago and Escatron, the yellow peaches of Campiel, and the large peaclies 
Df Saragossa are equal or superior to the most esteemed of other countries 
ind supply Madrid, Barcelona, etc., during the season, following the earlier 
mes from Castellon, Valencia and Murcia. Of all these peaches a certain 
proportion is exported to Paris, London and Hamburg. 

The southern belt of the province of Madrid and its valleys of the Tagus 
and the Tajuna are rich in various fruits, including productive and highly 
esteemed peaches and plums. Its principal centre of production is Aranjuez 
which supplies a good deal of the fruit consumed in Madrid. 

Under the form of “ orejones” (peaches halved and dried), great quanti- 
ties of the crop are prepared and preserved, as it would be difficult to export 
them fresh to great distances. The dried peaches of Malaga and Logrono 
are held in high esteem everywhere. 

In point of importance the plum follows the peach. It is more regu- 
larly distributed, thanks to the greater resistance of its fruit to bad wea- 
ther. Toledo, Granada, Almeria and Lerida rival Aragon in the produc- 
tion of plums. Greengages are, to a certain extent, exported to Paris and 
other capitals. In the Llobregat territory, plums are grown with apricots. 
They are also widely spread in the above-mentioned belt of the province 
of Cordoba, whence they are also exported to a certa;i extent. This pro- 
ductive tree, so reliable in its yield and having the advantage of producing 
fruit easily dried or preserved, deserves to be held in still greater considera- 
tion than it is. 

Apteicots, which are the most exacting as to climate of all the species 
here mentioned, naturally occupy the most limited area. At the same time 
they are grown in 36 of the provinces of Spain and are totally wanting only 
in the North and in a part of the North-west of the peninsula and in some 
provinces of Western Andalusia. The apricots of Toledo are distinguished 
by their keeping quality and resistance to carriage, due to the fact that 
they acquire a pleasant taste before they are quite ripe. The apricots of 
hevante are large, tasty and early. In Murcia they form part of the early 
produce exported to Central ^urope. In the Balearic Islands they occupy 
about 2500 acres and give rise to an important export trade of fresh fruit 
nnd pulp for preserves ; indeed they constitute the most valuable crop. 



840 


PRIEGO 


Egriots, mordlos and cherries have been abandoned in a number o; 
provinces; the central plateau of the two Castiles and the provinces of Sala 
manca, Lugo, Orense, Lerida and Castellbn are the greatest producers ol 
these fruits. Those grown along the Segre and the Gnca are profitably ex 
ported. The still earlier cherries of S^nto and the Segures valley a^ 
packed in small boxes and sent to Paris. The large cherries, such as the 
Costalera, Coraz6n de Cabrito and some others with very firm flesh, being 
suited to extensive farming and possessing great resistance and keepit^ 
qualities, are especially advisable in the large bare plains and in th 
small ranges of Tertiary calcareous rocks so frequent in Spain. 

Observations on cultural methods in Spain. — In almost all the abov 
mentioned districts fruit trees are intermingled with other crops, chiefl 
in market gardens. In some districts, especially the Basque provinces 
fruit trees are planted on grain land or pasture ; in some parts of Arago: 
and Levante they are grown in vineyards ; less frequently, as in the Tor 
neighbourhood, they form pure plantations. 

The drawbacks of intermingled crops, especially of trees with field crops 
are well known. The former cast an injurious shade on the latter and these i 
their turn take up much moisture and plant food from the soil. Manure 
to suit all the different plants cannot be prepared, and the operations c 
tillage and irrigation do not always coincide. This interplanting of frui 
trees with other crops, which is so frequent in Spain is, we believe, on 
of the chief causes of the fact that fruit growing is not so profitable as i 
might be. The farmer devotes more care to the garden crops, the cult 
vation of which he generally knows better, whilst he is ignorant of tb 
practice of treating and pruning the fruit trees. 

In these various types of fruit plantations the different kinds, of tre< 
are generally mixed together. But besides these plantations there are many 
scattered trees, chiefly apricots and plums, in either enclosed or open fields. 

Economic data. — Yidd of fruit trees in Spain. — If the returns of fruit 
growing were to be estimated upon the figures supplied by the “ Avance ’ 
of the General Direction of Agriculture, to which we have already referred, 
the conclusions would not be very favourable. The figures are the follow' 
ing: 

Yield per acre 
cwt. 


Pears 51 

Apples 58 

Peaches 30 

Plums 43 

Apricots 40 

Cherries 40 


But, as we have already said, the 1910 crop was generally bad and thest; 
yields are certainly inferior to the average. The data collected by us in tbf| 
chief producing centres are the following : . 

Pears. — Standard pears begin to produce at the age of 15 years. 
When in full bearing they yield about i cwt. of fruit per tree. The val«« 
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I this fiuit varies, like that of all other kinds, with the variety and the- 
^asoh. Those produced in Aragon, sold on the spot under normal condi- 
bns, may be valued at 8s per cwt. A certain proportion of the good au- 
jmn and winter varieties are exported and fetch more than double the above 
rice. lu the province of Saragossa the variety most esteemed for exporta- 
on is the De Roma. In a regular plantation in rows about 100 pear trees are 
rown to the acre ; they yield about 5 tons of fruit, worth about £40. 

Apples, — The bearing and yield of apples vary still more than 
i the case of pears. We believe that the figures of the above “ Avance " 
tay be taken as correct for average years. The apples supplied to the 
[adrid market come for the most part from the Valenza and Teruel 
istricts, where their price ranges between 6s and t2s per cwt. 

Peaches. — Peach trees begin to bear at the age of four or five years, 
heir average yield may be taken at 44 lbs., and as in one acre there are about 
20 trees, the yield per acre is about 47 cwt. of fruit ; in normal seasons this 
worth, at the orchard, never less than t2s per cwt., the gross returns being 
lus about £28 per acre. Peaches are the most esteemed fruit, even in the . 
ome market ; especially choice and early fruit fetches high prices. They 
re frequently sold by the dozen, and on the spot where they are grown 
le large peaches of Saragossa and Lerida, or early or late varieties, com- 
laiid as much as is yd per doz. The peaches of the Segre, Cinca and 
lobregat valleys supply Barcelona, and some are shipped from that port. 

. certain amount of exportation takes place from Castellon de la Plana, 
he peaches of Saragossa, Teruel and Rioja are consumed in the interior 
r used in the local preserve factories. 

Plums. — This tree is grown almost always as a standard and develops 
^ell in the whole of Spain, producing, when fully grown, as much as 130 lbs, 
f fruit per tree. Of all the fruit trees it is the one least frequently grown 
y itself. The price of its fruit varies very much; its dimensions, form, colour, 
iste and keeping qualities (the latter never being high) also differ largely 
.1 the different varieties. In years of abundance their price falls as low as 
s per cwt. Greengages, when well packed, are worth eight or ten times 
s much on the great markets. 

Senor Gajon, a well-known fruit grower of Saragossa, calculates the yield 
if a plum tree as follows: lod at the age of six years ; 6s ^d at twelve years ; 
IS 6 d at sixteen ; ii.s loi to 15s loi at twenty and upwards, always pro- 
dded that the fruit be placed on a good market. 

Apricots. — The yield of this tree, which is never very regular, may be 
valued at 132 lbs. per tree every other year. Reckoning 112 trees per acre 
real distance apart about 20 feet), the average produce per acre per annum 
vould be about 66 cwt., which, at a minimum price of about los per cwt., 
imounts to an average gross income of £33 per acre. 

The plantations of Murcia, Aranjuez and Toledo supply the Madrid 
narket ; Castellon and the Llobregat valley that of Barcelona. These dis- 
tricts and Murcia export a good number of boxes. This fruit has acquired 
^nsiderable importance in the island of Majorca, where it now occupies 
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about 2250 acres and is yearly extending. The apricot preserve exerted 
every year from the Balearic Islands is valued at £24 000. 

Cherries, — The produce of this tree, which is more reliable than that 
of the apricot, is estimated at 330 lbs. per tree ; the fruit of good varieties 
sells at 8s to 12s per cwt. Where the cherry trees attain their full development 
not more than 40 can be planted to the acre, in which case the gross re- 
turns may be estimated at least at £40 per acre. 

The first cherries to appear on the Paris market are from Spain. Un- 
fortunately the number of boxes exported is limited, as the production bare- 
ly keeps pace with the home consumption and it is difficult to understand 
why a fruit that is in such demand both at home and abroad is not more 
widely planted. 

Cost of production. — The cost of producing fruit varies very much ac- 
cording to the locality and the systems of cultivation adopted ; the dif- 
ficulty of ascertaining such cost is greater when the fruit trees are inter- 
planted with other crops. When they are grown by themselves, the cost 
• of production is but little higher than that of growing olives. There is no 
doubt, however, that they leave the grower a satisfactory margin of profit 
and that fruit growing is destined to develop considerably in the near 
future. 


The Dairy Industry in Italy at the Present Time 

by 

Prof. Carlo Besana, 

Director of the Royal Experimental Station for Chtesemakin^^ Lodi. 

Statistical data on uvlk production. 

Ko accurate and recent statistics on milk production in Italy are avail- 
able, and the data given in the present paper have been obtained indi- 
rectly or are merely personal estimates. The last live stock census, taken 
in 1908 by order of the Department of Agriculture, forms a positive point 
of departure ; from it are taken the following figures dealing with the 
classes of animals producing milk : 

KQtnbcr of head 

Sheep 162 926 

Cattle 6198861 

Goats 2 714 878 

Buffaloes ig 366 

The dairy industry depends chiefly on sheep and cattle. The scarcity 
of the bovine species, which is the more important in milk production, is 
quite evident both when the numbers are considered in relation to the number 
of inhabitants, or when compared to various other Kuropean states. 
With regard to the distribution of the cattle over the twelve regions of Italy, 
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Lretkan half the total numbers, or 3 662 813 head, are found in the valley 
If the POj and of these over one milhon are in I^ombardy, where the density 
j cattle is at its tnaxinium; Emilia, Veneto, Piedmont and Sardinia 
|)llo\v in the order given at no great distance apart. Eower Eombardy, which 
jicludes the fertile irrigated plains of Pavia, Milan, Cremona, Brescia, Man- 
ova, is the zone of most intensive milk production. Owing to irrigation, 
jur crops of hay may be obtained annually, and on the so-caUed marcita ” 
elds, near Milan and Pavia, the number rises to seven or eight. The quad- 
mgle bounded by the rivers Ticino, Po and Adda and the parallel running 
trough Milan is characterised by its dairy farming, the mi1V production per 
nit area or per head of the population being higher than in any other part 
f the world. Emilia too, in the provinces of Reggio, Parma and Modena, 
as made great strides since 1881 with regard to increasing the number of 
s cattle, its forage crops and its milk production, so that to-day the density 
: cattle for the whole region (Emilia) is higher than that of any other w^hole 
:gion in Italy, viz. 18.1 per square mile. In fact the number of cattle in- 
eased in all parts of Italy from tS8i to 1908, the total increase being al- 
ost one and a half million head, or about 30 per cent., and its quahty has 
iproved at the same time. 

Sheep are most abundant in the southern Adriatic region, where about 
.0 million head are found^ while the southern Mediterranean region, Sardi- 
a, Latium, and Tuscany follow in order, having over a million head each, 
be density is highest in Latium. In a general way it may be said that the 
rnibcr of cattle per acre decreases going from north to south while on the 
•ntrary the number of sheep per acre increases. Goats abound in thesouth- 
n Adriatic region but in no other parts. Buffaloes are pastured on swampy 
ound where no other domestic animal could hve ; herds are found in cer- 
in localities in Latium and in the southern parts of the country (Salerno, 
iserta, Eoggia, etc.) 

As the 1908 census does not state the number of females which may 
■ considered milking stock in each of the above classes of hve stock, an 
'proximate estimate must be made to arrive at the milk production in 
aly. Assuming that the percentage of milking stock, in the total regis- 
red be 60, 70, 55, and 50 for cattle, sheep, goats and buffaloes respec- 
►'ely, then the numbers of milking stock in Italy would be approximately 
follow^s : 


Cows 3 600 000 bead 

Sheep 7 800 000 B 

Goats 1 500 000 I 

Buffaloes 10 000 n 


It is not easy to calculate the average quantity of milk produced by the 
stock, owing to the heterogeneousness of the breeds and to the dissim- 
of sy.stems of management. 

^ Coec’.s milk. — Leaving aside.the question of breeds, there are two op- 
^^te systems of management of milch cows in Italy, viz. : permanent hous- 
ed free ranging. In the north, where milk is an important industrial 
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substance, the cows are housed permanently or almost permanently ; tliij 
system is also in vogue in parts of Cent ral Italy (Tuscany, Ihnbria) , where 
how ever, the milk is chiefly used for calf rearing. Free ranging is met witi 
in the central regions beginning in Latiuin, in the southern part of tljj 
country and in the islands, where the milk is partly employed for cr| 
rearing and partly for cheese making on y small scale. In the latter cajt 
yields are small ow ing to the not infrequent scarcity of fodder and to th 

exposure of the cattle. c ■ 

Where milk production is carried on intensively, as tor instance i? 
lyombardy, calves are usually removed from their mothers a feiv days afti> 
birth and almost the entire production of milk is available for cheese makii'; 
In the central regions, on the contrary, the cows are never milked, be 
merely suckle the calves, in v\ hich case the period of lactation is greatlv 
reduced. An intermediate system exists in Sardinia, w^here it is usual t( 
milk the cows once a day during a part of their lactation period, i. e. dunii| 
April, :May, June, and October, 

To eslimate the average ^uodiiction of milking cows in Italy, 
w hich are only used for suckling calves and those which are only milkec 
for a very brief period should be excluded, i. e. about i OQO ooo head, wliict 
reduces the number of milking cattle from 3 ^ 

The average annual production per head varies from 25 hectoIitre^ 
(550 gallons) in T.ombardy to 10 hectolitres (220 pilous) for Alpine cattle ?.k 
4 hectolitres (90 gallons) for free ranging cattle in Sardinia, so that assuim 
an average production of 12 hectolitres (265 gallons) for the above 2 600 . a 
cows the estimate will be conservative. On this basis 31 200 000 hectolitre 
(7 million gallons approx.) would be produced annually, of which part k 
used for direct consumption and part is worked up into other dairy produce^ 

The population of Italy, consisting of 34 million inhabitants, consumej 
very little cow’s milk, the consumption being highest in the northern prov] 
inces and least in the central and southern regions, where many Italiaiijj 
never drink cow’s milk at all, partly because it is not customary to do so ana 
the product is expensive, and partly because they use ewe’s or goat’s iniffl 
instead. The average consumption per head may be estimated at r8 litre! 
(4 gallons) per annum, or 0.05 litre {o.i pint) per day, which is a negligible 
quantity compared with the consumption in Germajiy, Denmark, Holland, 
Sweden and Norway. On this basis 6120000 hectolitres (150 
gallons) are consumed directly, leaving 25 080 000 hectolitres (550 milli® 
gallons) for the production of other dairy products. 

Ewes Milk. — The milk production of ew^es varies from 100 litrs 
(22 gallons) per annum in Sardinia to 40 litres (lo gallons) in some of tije 
flocks on the mainland. Assuming a mean yield of 70 litres (15 gallon-s) 
head per annum, the annual production of ewe’s milk available for th 
dairy industry is 5460000 hectolitres {120 milli on gallons). 

Goat's Milk. — Goats yield more milk per bead than do ewes. In 
dinia their annual yield is estimated as 140 litres (30 gallons), hat ‘O. 
present purposes 100 litres may be taken as the average figure per 
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deducting the amount required for raising the kids. This is equal 
j a total annual production of i 500 000 hectolitres (33 million gallons). 

Buffalo's Milk. — Milking buffaloes may yield from 5 to 8 hectolitres (100 
, iSo gallons) per annum, but the semi-wild state in which they are kept 
luses their milk yield to vary considerably from year to year. For pre- 
.nt purposes their yield may be estimated at 4.5 hectolitres {100 gallons), 
liich gives a total annual production of 45 000 hectolitres (i million gal- 
nsi. 

fhe follo\ving table summarises the data dealing with the milk produc- 
oD ot the bovine and ovine species, this being not only the most import- 
tit joiu'ce of supply but also the one capable of e'. entual increase. 

Cattle Sheep 

Total numbers {1908 census) . 6198861 11162926 


Females 3600000 7882727 

Milling animals 2 600 000 7 800 000 

.\verage yield per head galls. 265 15 

Total annual production million galls. 700 120 


Milkused lor direct human consumption » » 150 — 

Milk worked up mdustiially . . . . » s 550 120 

It is important to emphasize the fact again that of the above figures, 
)iily those of the 1908 census are absolute, the others being the result of 
stimates. 


Utilization of Milk. 

Cow s milk. “ This is put to three chief uses: 

I. Condensation. — Carried out in two factories in Lombardy ; 
•nly accounts for a very small proportion of the total produce. Milk powder 
s also prepared in small quantities. 

■2. Direct human consumption. — City dairies, which deal with this 
iection of the industry, are to be found in the principal Italian cities, but 
:veii the most modern and up-to-date examples are very modest compared 
nth the large establishments of this kind which exist in other countries, 
juch as at Vienna and Berlin. Much improvement has taken place v\ ith regard 
tile handling of milk, but even now the greater part is sold by small 
wal dealers. The retail price consequently varies with the abundance 
’f the local production, and prices increase from Xorth to South of the 
•ountry, the minimum and maximum being 2d and 6 a quart 
'jspectively. Of late years prices have tended to rise. The vvholesale prices 
obtained in Lombardy and Emilia have risen gradually from 5^/ to y.jd 

gallon during the last ten years. In all the principal cities, the retail 
■*alk trade is subject to inspection by local hygiene officers. 

3 - Cheesemaking. — About five-sixths of the total milk production 
If’ turned into cheese, butter, and their bye- products. The factories dealing 
^iththis section of the industry* may be grouped into three classes : private 
actories, where the producer of the milk turns it into cheese and butter 
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himself ; industrial factories, such as exist in Lower Lombardy, where tli 
milk is bought from the producers and worked up —as much as 4 400 ‘gallon 
being dealt with per day ; and cooperative factories, which are chiefly t- 
be found in the Alpine districts, but w^hich also exist in Emilia, while ; 
few isolated examples may be found in Sardinia and in the South. Xb 
number of these cooperative factories fluctuates considerably, as new 
are started every year w'hile others close down. They are most numerous it 
the province of Udine, where they number several hundreds, while thf 
total number in the country must amount to almost a thousand. Xk 
most modern example and the one which deals with the largest quantity t 
milk is that at Soresina (Cremona prov.). 

Cow’s milk cheeses. — These are of three kinds : 

1. Moulded cheeses — such as Stracchino, Gorgorzola, Robiole, FresL 

2. Hard cheeses — Grana (including Parmesan, etc.) Fontina, Bitto 
Asino, Montasio, Bra; the skim milk (so-called Swedish) cheeses ; “ Mar- 
garinati ” cheeses (in which butter fat is wholly or partially substituted h 
margarine) ; and the Swiss cheeses, Emmenthal, Gruyere. 

3. Soft cheeses - whose name alters with their shape : CaciocavaUo, Pri). 
volone, Scamorza, etc, Ricotta, a white curd sold in Italian cities, is usually 
a bye-product obtained from whey, but may also be prepared from 
fresh milk. 

Stracchino and Gorgonzola are chiefly produced in Lombardy and to a 
slight extent in the adjoining plains of Piedmont ; Fresa is a Sardinian spe- 
ciality ; grana comes from Milan, Southern Lombardy and Northern Emilia; 
Fontina and Bitto from the Alps to the west and north; Asino from Vicenza; 
Montasio from Udine, and Bra from Piedmont. Swiss cheeses are made k 
Low-er T,ombardy and the soft cheeses which used to be a speciality of the 
Abnizzi, Latium and the South are now also being manufactured is 
the North. 

Butter is chiefly produced in Lombardy, either in the cheese factories 
or in special creameries ; appreciable quantities also come from Veneto, 
Piedmont and Emilia, In certain southern provinces butter-fat is enclosed io 
a kind of bag made of soft, elastic curd, the whole being called " manteca ” 

With regard to* bye-products, lactose is only prepared by a very few 
factories ; the extraction of casein is rather more general, and is supplant- 
ing the manufacture of skim-milk cheeses, which is no longer remunerative 
on accourfl, of over production. Other bye-products are " vituline ”, ii 
kind of calf meal, and dairy waste, which is used for pig feeding. * 

Ewes Milk Cheeses. — This group of products has developed const 
derably of late years owing to their growing importance in the country? 
exports, and flocks are in consequence receiving more attention. The typeo! 
cheese varies from place to place, as a considerable proportion is still made 
for local consumption; the following may be mentioned as typical 
examples : Pecorino Romano, Cotronese, Molitemo, Pecorino Sardo, Cacio 
fiore, Incanestrato di Sicilia. Of these, the Pecorino has acquired commercial 
importance during the last twenty years. ‘It originated in Latium, ^ 

IS sti the centre of production, but its manufacture has been considerahly 
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‘Xten^ed in Sardinia, where up-to-date cheese factories have now been 
greeted for the purpose. 

Qoat’s Milk Cheeses, ~ These are small and only made for local con- 
juniption. Goat’s milk is frequently mixed with cow’s milk or ewe’s milk 
;o form so-called " mixed cheeses 

Buffalo's Milk Cheeses, — Small, roimd, soft cheeses are made 
vith .buffalo's milk, which is rich in fat. These are somewhat sweet with a 
pronounced flavour and find a market in the southern towns where they 
ire sold under the names of : mozzarelle, uova di bufala, pro vole, provature. 


Vai^ue and amount of cheese produced. 

In estimating the amount of cheese produced, it is assumed that : 

cow’s milk yields 7 per cent, of cheese 
ewe’s » » 15 >1 » 

goat’s u 10 H » 

buffalo’s » i 20 I) 

After deducting from the cow’s milk the amount used for butter-mak- 

Qg, the annual production of which is estimated at about 50 000 tons, the 

mount available for cheese making is reduced to 23 000 000 hectohtres 
505 million gallons) . The production of cheese is, therefore, as follows : 

cow's milk 16 100 tons 

ewe’s * 8 100 « 

goat’s It 1 500 » 

buffalo’s » 90 » 

total ... 25 790 tons 

To obtain the value of the total produce, butter and cheese are taken 
it the wholesale prices of 260 lire per quintal (ii.Sif j^er lb.) and 160 lire 
7.31^ per lb.) respectively as follows ; 


atuiual value 


butter £ 5 200 000 

cheese » 16 505 000 

bye-products h 640 000 

total ... £ 22 345 000 


Foreign Trade. 

Exports. — According to statistics published by the Ministry^ of 
mance^ exports of dairy products in 191 3 w^ere as follows : 
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BESANA 


Amount Value 

tons £ 


Fresh or sterilized milk 226 18 108 

Fresh, sterilized and peptonised oream . . 0,75 528 

Condensed milk, unsweetened 8 3 ^20 

» » sweetened 251 120588 

Fresh butter 242 286656 

Salted butter 30 35 032 

Cheese, Graaa 916 916480 

> Swiss . 94 79 084 

» Pecorino 917 880 896 

Caciocavallo 211 227748 

» other hard types 155 148808 

D Gorgoniola, Stracchino 916 696324 

» other moulded types 7 4 9^6 

Total ... 3 418 788 


It will be seen from the above table that the largest exports consis 
of Grana, Pecorino and Gorgonzola cheese. The principal importing coua 
try is the United States, followed by Argentina, the cheese being consume( 
there by the large Italian immigrant population. Gorgonzola, howevei 
goes chiefly to England, France and Switzerland, 

Exports of cheese, have increased steadily since 1871, as shown h 
the following figures : 


Exports 

Year tons 

1871 176 

1879 266 

1883 383 

1887 503 

1894 . . . 722 

1899 1 043 

1902 I 308 

^906 J gig 

^907 2 1 14 

1911 2785 

1912 3062 

^9^3 3277 


Exports previously consisted almost exclusively of Grana, but both tbs 
amount and the number of kinds exported have now largely increased. 

Imports, — A little butter and a considerable amount of cheese (about 
onct^ixth of the export value) are imported annually, the imports 
for 1913 being : 
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Butter 40 tons 

Swiss cheese 450 

Other hard cheese 97 ’ 

Soft cheese 12 

Total annual cheese imports . , . 559 

valued at £549 868. 


The cheeses mostly come from Switzerkind ; other hard cheeses are 
iiostly Pecoriao from the Levant. Imports v.ere at their highest in 1887, 
ivhen they reached 1235 tons; then they decreased rapidly and remained 
practically stationary at 450 tons until 1913. 
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GENERAL INFORMATION. 

592 “ Agrlcultoral Education in South Africa. — Journal of tu African 5 oci«fji, 
Vol, XIII, No. 51, pp 288-295. I/ondon aad New York, April 1914. 

Agricultural education in South Africa is controlled by the Union 
Department of Agriculture, and under this head are embraced the acti\dties 
of four Schools of Agriculture with Experiment Farms, eight Experiment 
Stations, and four Stud Farms, also a Household Science branch. For the 
better administration of these Institutions, a separate division of the De- 
partment was recently created, under the control of one of the Under Secre 
taries. There exist, in addition, Experiment Stations connected with the 
work of the Tobacco, Cotton, Horticultural and Botanical Divisions, but 
these are directly under the control of the Chiefs of these Divisions. 

The annual vote for agricultural education, inclusive of salaries, gen- 
eral maintenance, and development, amounts to about £120 000, but this 
amount does not include grants through loan funds or votes on the Public 
Works Department' s estimates for buildings. During the current year these 
amounted to no less Than £60 000. 

The principal schools are : 

A. Cd'pe Province : 

1. E13ENBURG, the oldest established of the Schools, with between 
thirty and forty students, is situated about thirty miles from Cape Town. 
Area of station i 700 acres. Special features at this institution are horti- 
culture, viticulture, wine-making, cereals and tobacco (Turkish). 

2. GROOTifONTEiN, outside the town of Middelburg (Cape) with about 
eighty-five students. Area of station 25000 acres. Special features at 
Grootfontein are agriculture (including irrigation under Karroo conditions), 
ostriches, Merino sheep and Angora goats. 

B. Transvaal Province : 

POTCI^STROOM, about eighty- three miles to the southwest of JohaU' 
nesburg, with about sixty-five students. Area of station 4 000 acres. Spe* 
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cial features of the instruction are agriculture representative of High- 
Veldt conditions, cultivation of crops under irrigation and otherwise, 
cattle, maize and other cereals. 

'Natal Province : 

Cedara, fourteen miles to the north of Maritzburg. The station 
covers about 3 600 acres, and has some thirty students. Special features 
are sub-tropical agriculture, forestry (including wattle growing), cattle 
and maize. 

Orange Free State Province : 

There is no similar institution at present, but one is in course of estab- 
lishment at Glen, near Bloemfontein. Arrangements have been made 
to receive students in 1915. A farm was purchased for the purpose at 
a cost of £20000, and £40 000 has been provided on “loan funds" 
for the erection of the necessary buildings. 

593 - Technical Organization in German East Africa. — Deutsches Koioniaibioit, 

Year XXV, No. 2, pp. 66*67. Berlin, January 15, 1914. 

The following information has been received concerning the projected 
teclmical organization in German East Africa and the foundation of a 
native school for training practical mechanics at Daressalam : 

The " Kolonial Wirtschaftliche Komitee ’* proposes opening three tech- 
nical bureaus in the colony at Daressalam, Tanga and Lindi. These will 
be placed under the direction of competent certified engineers who have al- 
ready had much experience in the colonies and will act as central consulting 
bureaus on all technical matters. The engineers will visit existing machinery 
m the plantations, advise, suggest improvements, etc. No fees will be 
charged for consultation other than the travelling expenses of the engineers. 

At the same time a school for training practical native mechanics 
mW be erected at Daressalam. The Committee have already rented a plot 
of land (23 680 square feet) frorn the Government up to October i, 1919. The 
cost of building the school and its working expenses for the years 1914, 
1915 and 1916 will be defrayed by funds voted by the metal and machine 
industry. The Government has already declared itself willing to instruct 
its officials in the different localities of the colony to sel^t the most promising 
youths for instruction and to send them to the school. The number of 
pupils is at present limited to thirty. 

The objects of the school are the following ; 

1. To train native mechanics and engine drivers. Only youths 
who have had some preliminary education* and who are accustomed to 
working will be admitted. As encouragement they will get regular pay 
^ soon as they enter the school. 

2. To provide the railways, mines, internal navigation companies, 
[actories and plantations in the colony with cheap technical labour, and, 

time, to supply other German colonies also. 

3 - To act as an experiment station where German machines and imple- 

will be tested and compared with foreign ones. People in the colony 
who are interested in machinery will be invited to attend the tests in order 



852 ORGANIZATION OF EXPERIMENTAL AND ANALYTICAL WORK 


to encourage useful discussions, and the Government will also be repre- 
sented. 

The education given in the school will be chiefly of a practical nature 
and will be adapted to the character of the natives. The first course will 
consist in rendering them familiar with all smiths', mechanics’ and fitters’ 
work, with the management of agricultural machinery and with the car- 
rying out of Jill sorts of repairs. The second course will be more specially 
devoted to rendering the pupils capable of managing engines of all kinds, 
i. e, steam ploughs, machinery for hemp, cotton, rubber, etc. , motor cars 
and boats and their repairs. 

The machines and implements of the permanent exhibition will be in- 
cluded among the material available for the school. At the examinations 
held at the end of the course a Government commission will be present. 

The chief stimulus to the foundation of the above school has been 
the scarcity of people capable of managing the cotton harvesting and other 
machines needed in the colony — a want which has hitherto been a serious 
handicap and prevented the extended use of machinery. 

594 - The New Standards adopted in Germany for the Trade in Sugar-Beet and 
Mangel Seeds » — Edlkr, W. in Fiihlin^s LafuiwiftschaftUchc Zeitun;^, Year 63, 
Parts, pp. 268-277. Stuttgart, April 15, 1914. 

Owing to the difficulties which have arisen from alterations of the so- 
called Magdeburg standards, formerly universally recognized in the German 
beet-seed trade, the interested parties have drawn up a new set of rules. 
These differ from the earlier ones in that mangel and sugar-beet seeds are 
treated separately ; further, instructions for the taking of samples and for 
the calculation of the deduction to be made on seeds not coming up to stan- 
dard, but yet saleable, liave been added. 


German standards for the trade in sugar-beet seeds (1914). 

The following bodies have taken part in the drawing up of the clauses 
given below : Ausschuss fur Ilandelsgebrauche {representing the Deutscher 
I.andwirtschaftsrat, Deutsche Landwirtschafts-Geselleschaft, Bund der 
Landwirte, Reichsverband der deutschen laiidwirtschaftlichen Genossen- 
schaften fur Deutschland and Vereinigung der deutschen christlichen 
Bauervereine), Verein der Deutschen Zuckeriiidustrie (Crude-sugar^ factory 
section) and the Gesellschaft zur Forderung deutscher Pflanzenzuebt. 
These are valid where no other agreements are in force. 

§ I. The sugar-beet seed should be delivered in good condition, 
fit for use, and, except for the screening necessary in cleaning, not graded 
according to the size of the clusters. The seed must belong to the variety 
named and must agree with the particulars of the other paragraphs. 

§ 2. — The seed should contain at least 85 per cent, of dry matter 
(15 per cent, moisture). It is saleable with the dry matter down to 83 
(17 per cent, moisture), but in that case the difference must be allowed 
for in the price (formula, § 5). 
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§ 3* — purity should be at least 96 per cent (pure seeds after 
jubtraction of impurities including clusters passing through a 2 mm., — 
).o8 iii.> sieve). Seed is saleable down to 94.5 per cent., but the difference 
just be made up (formula, § 5) . 

§ 4. — One kilogram (2.2 lbs.) of seed must give in 14 days a minimum 
)f seedlings as follows : 


a) large-cluster seed 60000 

medium-duster seed 65 000 

c) small-cluster seed 70 000 


Of this number, 70 per cent, must be up in 7 days. 

One hundred clusters must give in 14 days a minimum of seedlings 
as follows : 


а) large-cluster seed . . 

б) medium-duster seed , 
c) suiall-duster seed . . 

Large-cluster seed is reckoned as containing not more than 40 clusters 
lo the gram, medium- cluster 41 to 50, and small-cluster 51 or more. 

§ 5. — Seed not fnlhlJing the conditions of §§ 1-4 is not saleable. 

If the price is to be reduced under either § 2 0;' § 3, the reduced price 
is obtained by the following formula : 

price agreed upon X value of seed delivered . 

guaranteed value ’ 

but if both §2 and § 3 require a reduction, the price is obtained by the formula: 

price agreed upon X actual dry matter purity 

85 

§ 6. — In the absence of any other agreement, samples must be taken 
within three days of the delivery of the goods, anc^ by a sworn sampler. 
The directions for sampling are given in the appendix. 

§ 7. — The determination of the conformity to agreement of the seed 
delivered is made by a station belonging to the Union of Agricultural Ex- 
perimeat Stations of the German Empire (Verband landw. Versuchssta- 
tionen im Deutschen Reiche) according to the method prescribed by this 
Union. 

Each of the parties has the right to stipulate that the examination 
be made by a particular station belonging to the Union. The average of 
the two results is taken. Either party may also require a decisive analysis ; 
reasons need be given for this, but notice must be sent in within four days 
the receipt of the first results ; such analysis is to be made by a third 
station, selected by agreement or by drawdng lots. In the demand for the 
decisive analysis it must be stated which determination is to be remade. In 
this case the average of the decisive analysis and the one which comes near- 


80 

75 

70 
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est it on the disputed point is taken ; if the decisive analysis is half way 
between the other two, it is accepted. 

Each party pays for his own original analysis, while the decisive analysis 
is paid for by the party requiring it. 

§ 8. — If the presence of foreign beets, such as mangels, in the seed is 
complained of, a cultivation experiment is to be carried out in the same or 
the following year, using a certified seed sample. This is to be entrusted 
to an experiment station selected as for the decisive analysis. Each party 
may send an expert to judge of the result ; the director of the station fixes 
the day for this and acts as umpire. 

Appendix. — Directions for sampling sugar-beet seeds. 

1. Taking the sample. — Samples must only be taken from unopened con- 
signments in sacks ; these must be so arranged that their number can be 
counted, or, if they are piled up, fairly accurately estimated. The lots 
must also be labelled in such a way that no doubt can arise as to their 
identity. 

If the lot numbers more than lOO sacks, a sample must be taken from 
at least every twentieth sack ; if there are between 20 and 100 every teutli 
must be sampled, while for fewer than 20 sacks half must be sampled. 

The sampler chooses the sacks from which he wishes to take samples ; 
these should be well distributed through the lot ; further the different sam- 
ples should come from different parts of the sacks, and for this purpose he 
may have a certain number of the sacks emptied. At the request of one of 
the parties concerned, all the sacks to be sampled may be turned out. If, 
for want of room or other reasons, it is not practicable to empty the sacks, 
this fact must be noted in the report. The use of a sample bore is only 
allowed provided there is no possibility of its damaging the seed. 

The sampler must be provided with the necessary labour for the work 
of sampling. 

Sampling in a railway truck is allowable ; the same directions apply in 
this case. , 

2. Treatment of the sample. — The average sample made up from the 
small portions is thoroughly mixed and then divided into separate samples 
according to the number of analyses required. 

The samples for the determination of moisture and purity are to be en- 
closed in clean and dry air-tight vessels of glass or tin ; the openings are then 
to be sealed with sealing-wax, nibber, wax or some similar substance; ground- 
glass stoppers should be greased. The samples must be tightly pressed into 
the glasses or tins. Each sample must weigh at least 200 gms. (7 oz.). 

The samples for the determination of germination capacity are to be 
preserved in cloth bags or double paper bags ; they may not be enclosed 
in air-tight vessels. Each of these samples must weight at lea,st 200 gms. 
(7 oz.). 

The samples must be sealed or leaded by the party or parties present 
m such a way it that is impossible to open them without damaging the cover- 
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ag. When the samples are sealed, the sampler must label them • for tins 
properly adhesive sealed paper label is used, for bags a tie-on’label ; in 
ither case he must write on it the reference number from his diary, place and 
ate of samplmg, brand and number of the sacks making up the lot name of 
lie pu^eyor or receiver (even supposing him to be only temporarily in 
ossession of the seed), and the apparent nature of the packing ; this infor- 
lation he certifies by his signature. If the sample is taken in a railway 
Tick, the number of the truck must also be entered on the label. 

If required, the sampler must provide a duplicate copy of this label 
escribing the nature and appearance of the seal or lead. 

The sampler must see to the provision of the implements and materials 
ecessary for the sampling. 

3. Number and desfinaiion of the prepared samples. — The sampler has 
» prepare, according to instructions. 4 or 5 samples in glass vessels or tins 
id the same number in cloth or paper bags. He must send off those re- 
lired within twenty-four hours to the addresses furnished by the person 
ider whose instructions he is proceeding. He must also send one duplicate 
mple each to the purchaser and the vendor, while one he keeps himself. 

The samples should be kept in dry unheated rooms. The sampler must 
ep Ws sample for a whole year, and must not part with it or deposit it 
r judgment except on the combined demand of vendor, purchaser com- 
itter and receiver. 

A duplicate copy of the label should be given to the temporary pos- 
ssor, provided he is not the committer. 

If the interested parties require it, the sampler may make more than 
6 4 or 5 samples, in return for a proportionate fee, but these must only 
ar his seal. 

4, Obstacles to sampling. — If the sampler finds himself unable to ob- 
we these instructions, he must abandon the samplmg. 


German standards for the trade in mangel seeds (1914). 


The following bodies have taken part in the drawing up of the clauses 
‘•en below : Ausschuss fur Handelsgebraucbe (representing the societies 
med above), Gesellschaft zur Fbrdenmg deutschen Pfianzenzucht, and 
reiniguug der Samenhandler Deutschlands. These are valid where no 
ler agreements are in force. 

§ mangel seed must be delivered in good condition and fit 

use ; It must belong to the variety named and must agree with the par- 
uJars of the other paragraphs. 

§ 2. — As for sugar-beet seed. 

§ 3' As for sugar-beet seed, except that purity as low as 04 per 
15 allowed. 


§ 4* One kilogram (2.2 lbs.) of seed must give in 14 days a minimum 
w 000 seedlings. Of this number, 42 000 must be up in 7 days. The 
IS saleable with only 50 000 seedlings per kilo, but the deficit below 
000 must be allowed for in the price. 
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One hundred clusters should give in 14 days a minimum of 75 seedlingj 
for large-cluster seed and 70 for small-cluster seed. The seed is saleable 
with these figures down to 70 and 65, but the deficit must be made good 
Large-cluster seed is reckoned as containing not more than 45 clusters to 
the gram of pure seed, small-cluster 4b or more. 

In calculating reduction of price, an excess or deficit of seedlings pef 
kilo may be set against a deficit or excess of germinating clusters, but t]i« 
minimum value must come up to the standard. At the same time no raising oj 
price is allowable. For the calculation of the reduction of price the forniulat 
given in the Appendix are to be used. 

§5. — Seed not fulfilling the conditions of §§ 1-4 is not saleable. 

§ 6. — As for sugar-beet seed, 

§ 7. ~ Differs from that for sugar-beet seed in that the station to mafe 
the decisive analysis is not to be selected by drawing lots ; if the partie 
cannot agree within eight days, the president of the Deutscher Landwrt 
schaftsrat nominates a station belonging to the Union. Further, in cased 
delivery contrary to agreement the vendor bears all the costs of analysk 

§ 8. — If the purchaser considers the colour (within the variety) 0: 
importance, he may propose a determination of this by germination tests: 
any complaint on this point must be made within eight days of the receipt 
of the examination certificate. If complaint is made as to the correctnes 
or purity of the variety, a cultivation experiment made in the same or tk 
following year, using a certified seed sample, is to decide the question. 
This is to be carried out by a station selected in the same way as fot 
the decisive analysis. The result is judged as under § 8 for sugar beets. 


Appendix. — Directions for sampling mangel seeds. 

Unless carried out by a sworn sampler, the sampling takes place as 
follows : 

For lots up to 10 packages, aU the packages must be drawn upon 
in the preparation of the sample ; with more than 10, one in ten must k 
used, with the proviso that at least 10 remain unopened. 

Injured packages are not to be used even when accepted by the 
chaser. 

The packages selected are to be opened in such a way that samples may 
be taken from the top, the middle and the bottom, or else so that they cao 
be turned right out and the seed well mixed ; at least ten samples are tha 
to be taken from the heap (top, middle and bottom). The samples so ob- 
tained are to be put together, carefully mixed and divided into at has* 
four equal parts. Each of these parts must weigh at least 200 gms. {7 

The samples for the determination of moisture content are to be enclosed 
in air-tight glass bottles or tins (as for sugar-beet seed) , Those for gennina' 
tion tests are to be packed in linen or double paper bags, and must not k 
kept in air-tight vessels. All must be labelled in such a way that their ori* 
gin can at any time be ascertained. 
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An impartial witness must be called in for the sampling ; he stamps the 
geals or leads of the closed samples with his seal. The sample remitted must 
accompanied by the witness' certificate of sampling, on which it must be 
stated that the samples were duly taken in his presence. The other samples 
must be kept in a dry unheated room in case they should be required for 
further investigations. 

The vendor has the right to have similar samples taken on the purchaser’s 
property, at his own expense, for examinations which he wishes made. 

If both parties have had samples taken, each must send in his sample for 
comparison in case a decisive analysis is required ; the average of these two 
samples is taken as the decisive figure. 

FormiUae for the calculation of reduction of price 
on seeds below standard but saleable. 

In the formulae, the values for dry matter and purity may only be 
inserted if they are within the limits set out in the regulations. 

A balancing of excesses and deficiencies is only allowable in germina- 
tion values (see § 4 above) . No latitude is allowed outside the limits for 
delivery given in the regulations. 

If the price is to be reduced under either § 2 or § 3 the following formula 
is to be used ; 

price asiccd uixm X value of seed delivered 
guaranteed value. ' 

but if both § 2 and § 3 require a reduction, the price is obtained by the 
formula ; 

price agrecfi upon X actual dry matter X actual purity 
85 X 96 

If reduction is to be made under § 4 it is obtained as follows : 

seedlings germinating clusters germinating 

in 14 day? in i gm. in 14 days 

60 75 (or 70) 

pnee agreed upon X ^ 1 — 

In the last formula, the two figures for germination must both be entered, 
even when one of them is up to or above standard. 

If ^eduction is required under §§2,3 and 4, the corrected price from the 
second formula is substituted for “ price agreed upon " in the last formula. 

595 - Agricultural Shows. 

Argentine Republic. 

UU Aug. 15-23. BuenoS'Aires. — Agricultural show organized by the “Sociedad Rural 
Argentina 
Belgium. 

191 * Aug. 29 (opening). Arlon. — Regional agricultural competition, organized by the 
“ SociCte agricole de I,tixembourg ” ; there will also be an agricultural exhibition, 
including several international sections. Address to “Secretariat de la Societe 
agricoJe du I<uxembourg ”, Arlon, Belgium. 
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Canada. 

1914 Sept. 3-12. Vancouver. — Agriculliiral aud industrial exliibition. 

Egypt. 

Itl 4 Feb. or early March. Cairo. — Agricultural show orgauize<l by the Khedivb! 
Agricultural Society. 

France, 

1914 Sept. 11-13, t^uimper. — Show of Breton Black-and-white Cattle. Also exhibition 

agricultural machines and implements, and trials of potato-diggers. 

Dec. 24-28. Paris, Grand Palais. —luternational Poultry and Rabbit Show, held by th, 
“ Societe nationale d’Aviculture de France Address of the Society; 34, rue cii 
Eille, Paris. 

1915 March 4-8. Nice. •— Great Triennial Flower Show, organized by the “Societe d’Horti 

culture pratique dc Nice. “ 

Germany. 

1914 Sept, ig-23. Siegburg. — Provincial show, held by the “ lyandwirtschaftlichcr Vereii: 
fiir Rheinpreussen.” 

Oct. 3-5. Hamburg. — Fourth fat stock show. 

1916 May 8-1 x. Karlsruhe. — First fat stock show for Baden, organized by the city 0! 

Karlsruhe and the Chamber of Agriculture of the Grand Duchy of Baden. 

Italy. 

1914 Sept, 20-30. Quistello (Mantua). — Dairy industry show. Also national poultry show. 

interjxrovincial pig show aud exhibition of agricultural produce. 

United Kingdom. 

1915 Edinburgh. — Competition for potato-planters. Address to: J, Stirton, 3 George IV 

Bridge, Edinburgh. 

United States. 

1916 Jan, i-Dec. 31. San Diego (California). — International Exhibition, with the following 

sections : Agriculture ; P'ood Products ; Commerce and Industry; Domestic Economy. 


596 - Agricultural Congresses. 

A ustria, 

1914 Sept. 5-13. Gdritz. — Ninth Austrian Wine-makers' Congress. Address; Geschafis* 
leituiig dcs dsterrcicliischen Reichs Wcinbauvcrcincs, Wien III, Fasangassc 48, 
France, 

1914 Aug. 3 (opening). Eyons, — National congress on technical education in industry, coffi- 

luerce and agriculture. General Sec., 5 rue Jussieu, Eyon. 

19 1 5 April 6-9. Marseilles. — 53rd Congress of the Society Savantes. 

Hungary. 

1914 Sept. 6-17, Budapest. — Eighth Congress of the International Union of Fores trji Researcli 
Sbitions. Excursions will include; Szabadka (trials of tixation of shifting sands, 
stands of Robinia)] Kiralyhalom (Secondary Forestry School) ; Puszta of Dclibl^i 
(old stands of Scots and Austrian pine, and plantations of Robinia carried out in a 
special way on shifting sands) ; Vaddszerdd (forests of pedunculate oak, plantation 
of foreign trees and experimental plots) : God olio (Arboretum of the Archduke Jo- 
seph) ; Selmeczbdnya (Central Hungarian Forestry Research Station, comprising: 
arboretum, nursery, experimental plots, meteorological station); Oliegy (domainiri 
forest) : Bake of Csorba, at 4500 ft. — Persons wishing to attend the excursions and 
meetings should send their names to the Secretariat of the Union, 3 rue de 
Brussels. 
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CROPS AND CUI.TIVATION. 


97 - Variation in the Nitrate Content of the Soils in Scania, Sweden. —W eibulu., m* 

in K, LmUhriiksakadetKiens HaMHngaroch Tidskfift, Year 53, No. 2, pp 65-93. 

Stockholm, 1914, 

The writer employed the Grand val-I^ajoux method of estimating nitrates 
Q soils, which proved very delicate and reliable. Samples were taken from 
iifierent points of a soil and tested separately, not mixed to form a composite 
ample, as the variation from point to point may be considerable ; care 

also taken not to sample a soil twice in the same place, as each disturb- 
tnce causes increased aeration and influences nitrification. 

During five years the soil of a field was systematically tested for nitrates 
)oth on cropped and uncropped plots, to follow the variations due to season 
ndsoil management; manurial dressings were identical on the cropped and 
incropped plots. The results are set out in Table I (p, 860); the treatment 
f the field was as follows : 

1907. — Seeds: mown in June, dunged, ploughed and harrowed and sown with 

wheat on September 2. 

1908. — Winter wheat : received 180 lbs of nitrate of soda per acre on April 24 

harvested on August t 2, dunged and ploughed September 12. 

1909. — Sngar beet: receved a dressing of nitrate of soda May 20, lifted October 21 

ploughed November 15. 

igio. ^ Spring wheat; sown April 8, harvested in August, dressed with liquid manure 
and ploughed November ii. 

1911. — Peas: sown in May, harvested August 10. 

The nitrate content never exceeded 22 parts per million on cropped soil, 
v'hile on fallow land it rose to 33. Among the cropped plots, those under 
)eets contained up to 14 parts of nitrogen, those under wheat and 
>eas only 8 or 9 parts, and those under seeds least of all {viz. 1.5 parts), 
•ut as soon as the latter were dunged and ploughed up nitrates increased 
06 parts per million and continued to accumulate right up to November 
levelopmg a nitrate content of 21 parts per million. Then the content 
lecreas^d owing partly to absorption by the growing wheat and partly 
0 washing out by rain, a loss which was verified later on other fallow plots, 
n the Spring, nitrates were scarce; nitrification began again at seeding 
ime but the nitrate content only became appreciably higher after the 
Lpplication of nitrate of soda, i. e. towards the middle of During 

he early summer the nitrate content generally increased, as ‘did nitrate 
^similation, evidenced by the difference between cropped and' uncronoed 
plots. 

Influence of cultivations and vegetation on the nitrate content of soils, 
a piece of new ley (clover and grass in (equal quantities) was 
Jivided into three equal parts of 10 sq. metres {107 sq. ft.) each ; one of 
these was left in seeds, the second was freed from grass and clover and 
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^ept bare of vegetation and the third was dug over to a depth of 13 in. on 
jlarch 8. Nitrate and moisture contents are given in Table II. 


Tabee II. 



1 

j Nitrates as N ia parts per million 

i 

loisture per cent 

Date 


1 1 




! 


In seeds 

Bare, weeded ; 

Oug 

la seeds 

Bare, weeded 

Dug 

i 

April 8 

1.5 

2.0 

1.5 

— 




I 21 

2.1 

4-7 

2.3 

— 

— 


tiiiy 2 1 

2.8 

5.3 

4.0 

— 

— 


tt II 

1.5 

3.7 

6.5 

— 

__ 


» 21 

1.8 

' 4-7 

5.7 

— 



une I ! 

1.7 

5.7 

14.0 

— 


— 

1! 10 

3.3 

7.0 

^ 8.7 

5.3 

8.6 

9.7 

» 19 

3-7 

6.8 

14.0 ' 

— 

i 

— 

Illy I 

4-3 

— 

12.0 

— 


— 

s 10 

2.0 

10.3 

19.7 

— 

— 

_ 

s 20 

30 

9.7 

24,0 


— 

— 

lug. I * 

2.3 

9.7 

11.3 

6.7 

lO.I 

10.25 

:) II 

1-5 

7-7 

10.3 

8,81 

10.82 

10.25 

Mean . . 

2.4 

6.3 

11.3 





Nitrate content of the control plot in seeds remained low, averaging 
}.4 parts per million and reaching a maximum of 4.3 parts at the beginning 
)i July when vegetation was already in an advanced condition ; this plot 
^as always driest. In the bare weeded soil the nitrate content was about 
three times as large and did not attain its maximurrp till later in July. In 
the dug over plot the nitrate content was about twice that of the second 
)Iot, but the moisture content remained approximately equal. 

Influence of nitrate content on yield. — Samples of soil were taken through- 
M the 'growing season on a certain number of farms from plots having 
■eceived a dressing of nitrate of soda, superphosphate and potash and from 
inmanured plots ; these samples were analysed for nitrates. The results 
show that soils in Sweden do not generally contain sufficient nitrate to pro- 
for the requirements of plants, and this is especially the case with land 
under cereals or grass ; com fields will only attain a nitrate content of 10 
parts per million if they have been dressed with nitrogenous fertilizers and 
^ reach their maximum at the end of May or beginning of June ; grass 
helds are usually lowest of all. Land under root crops or fallow is usually 
^cher, and root fields may contain as much as 10 parts per million towards 
end of Jime. When land is broken up after harvest, nitrification be- 
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comes active and nitrates accumulate more than at any other time. 
maxima reached earlier in the season are only maintained a very short time, 
for nitrification decreases and plant assimilation is active ; on unmanured 
fields, nitrates become scarce after one or two months and crops suffer from 
starvation ; on manured soils a somewhat higher nitrate content is main- 
tained for some time. 

The writer investigated the question as to whether it were possible to 
detect the point at which nitrogenous manuring becomes necessary. Soils 
under beets were analysed during J uly and August ; the results are set out 
in Table III. 


Table III — Soils under beets. 



Yield 

Increase 

Nitrates as N in parts per million 

Place of trial 

on uninanured 

soil 

due to complete 
tnaQuruig 

July 

I 

July 

II 

July 

21 

Ang. 

1 

Aug. 

Aug 

21 


tons 

tens 







Alnarp 1909 .... 

39-0 

0.6 

9.3 

6.3 

6.2 

2-5 

1.7 

I. 

Barscback .... 

35-6 

3-5 

13.0 

6.7 

— 

4.0 

37 

— 

Alnarp 1910 .... 

413 

4.0 

10.7 

6.3 

2.8 

3.7 

5*0 

2 

Ola Siversson ... 

30.9 

4.4 

M 7 

7-3 

8.0 

3*0 

2.8 

- 

Alnarp 1908 ... 

40.5 

47 

7-3 

6.3 

27 

1.7 

1.8 

2 . 

Minssoa Onnerup . 

' 33-1 

6.6 

77: 

4.3 

- 

2.8 

2*3 

— 

Alnarp 1907* ■ • • 

30.0 

6.6 

8 . 5 | 

8.0 

a.o 

2.5 

4.0 

I. 

Bom hog 

37‘0 

7.8 

8.0 

5-8 

2.0 

1.7 

i.o 

I. 

Mean 



9.9 

6.4 

4.0 

2.5 

2.6 

I. 


In the course of the two months, the mean nitrate content fell graduallj 
from 9,9 to a minimum of about 2 parts per million. If the time at whici 
this minimum content is first observed in each case be considered in rela- 
tion to the increase -in the crop caused by the nitrogenous manuring, i1 
would appear that when the depletion of nitrate (2 parts per million) oc 
curs early in the season, i. e. before the beginning of August, a nitroge- 
nous dressing causes a fairly large increase of crop, but that the increase 
is less considerable if the scarcity of nitrates does not make itself felt till th< 
middle or end of August ; these dates would be liable to modification witi 
the character of the season. The nitrate content of plots dressed witl 
nitrate of soda never sank to such a low level as that of the unmauured plots. 

Under normal climatic conditions then, a nitrate content of 2 paifc 
per million at the end of July in unmanured fields of beets would iadi 
cate the necessity of applying a nitrogenous dressing, while if this low 
level does not appear till the middle or end of August, the natural content 
of the soil would be sufficient for the crop. According to R^my, it is jast 
in July that beets develop a high capacity for assimilation, so that the 
results obtained above would not be unexpected. Probably a similar 
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period of maximum assimilation exists for other cultivated plants and it 
would be of great interest to extend investigations to other crops, 
Three trials carried out with forage crops gave in one case a large increase 
with a nitrogenous dressing, in the second case an appreciable increase, and 
in the third no increase, while the nitrate content of the respective soils 
sank to the critical point (2 parts per million) in June and before August in 
the two first cases, while the scarcity was never apparent in the third case. 
In one trial with potatoes the nitrate content of the soil sank to 2 parts per 
million on July i, and a handsome increase was obtained with a nitrogenous 
dressing. In three trials carried out with spring com, scarcity of nitrates 
was observed in one case in May and in the two other cases on August i 
and August ii ; response to nitrogenous dressing was only obtained in the 
first case. 

598 - Experiments on the Rate of Nitrification. — beesley, r. m. in journal of 

The Chemical Society, Vols, CV and CVI, No. DCXVIII, pp, loi 4-1024. London, 

April T914. 

The rate of nitrification was determined for the following substances : 
carbamide, thiocarbamide, uric acid, asparagine, glycine, acetamide, 
aniline sulphate, methylamine sulphate, ammonium oxalate and ammo- 
nium sulphate and a special form of apparatus was devised so as to enable 
samples of the nitrifying solutions to be withdrawn without exposing the 
contents to accidental contamination from the organisms contained in 
the atmosphere. A suitable mixed culture of hydrolytic and nitrifying 
organisms was obtained from the secondary contact beds of a local sewage 
works. The course of hydrolysis and nitrification in the various solutions 
was traced by means of periodic determination of theammoniacal, "nitrous" 
and " nitric " nitrogen figures. The ammoniacal nitrogen was determined 
by direct Nesslerisation of diluted portions of the nitrifying solutions. 
During the early stages of fermentation the "nitrous" nitrogen was deter- 
mined by means of the anaphthylamine and the sulphanilic acid test, but 
as the concentration reached 3 parts per hundred thousand, Duyk’s volu- 
metric method using iodine was adopted. The first appearance of nitric 
acid was detected by means of brucine and sulphuric acid, and the quantity 
of ' nitric" nitrogen was determined as ammonia by reduction with a zinc- 
copper couple. 

No nitrification took place in the solutions containing thiocarbamide 
and aniiine sulphate. Ammonia was produced in the latter to the extent 
of 90 per cent, of the original nitrogen in solution, showing that the aniline 
was merely hydrolysed. However, no phenol was detected, probably 
owing to its destruction by bacterial agency. Nitrification took place in 
all the other solutions at approximately the same rate. In the case of the 
ammonium salts there was a temporary disappearance of nitrogen between 
the 30th and 60th days of fermentation. This loss of nitrogen becomes 
tioticeable before any nitrate makes its appearance, and since the oxidation 
from nitrous to nitric acid consists of only one step it appears that it is in 
^me stage of oxidation between ammonia and nitrous acid that the nitro- 
gen becomes non-realisable. 
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The writer therefore concludes that intermediate substances of the 
nature of hydroxylated ammonium radicles are formed in the bacterial 
oxidation of the ammonium radicle. 

599 - Humus ia Cailiornla Soils. — Loughru^gr, R. H. in California College of A<n. 
culture Experiment Stationt Bulletin No. 342, pp. 49-92. Berkeley, Cal., January 

The soils of California are characterised by the presense of humus to 
beyond twelve feet below the surface. There is not the sharply defined 
change of the black humus colour to grey at a depth of 6 or 9 inches, char- 
acteristic of normal humid soils. In some of the heavy clay soils a change 
in colour takes place at a depth of three feet, but for the most part the 
change in tint is very gradual downward through many feet. The average 
quantity of humus in 109 Californian soils is 1.35 per cent, for the first foot 
and a sum of 3.17 per cent, for the first three feet, equivalent to about 
126 800 lbs. per acre. The average humus content of 280 humid soils of 
the United States is 2.63, or approximately 105 000 lbs. per acre. 

Thus, even excluding the humus below a depth of 3 feet, the arid soils 
of California contain more humus than the humid soils of America. The 
wonderful endurance of drought on the part of plants in Californian soils is 
due to this distribution of humus through a depth of many feet and the 
(xmsequent deeper root penetration. 

Professor Lipman has shown that nitrifying bacteria are present and 
active in California soils to a depth of six feet, and ammonifying bacteria 
are present through a depth of twelve feet, thus making available the ni- 
trogen content of the humus to these depths. 

Phosphoric acid is present in the humus of Californian soils to the 
extent of from o.oi per cent, to 0.08 per cent, throughout the entire depth, 
though usually most abundant in the upper few feet. 

600 - Soils with a Mineral Acidity. — Lorw, O. in LandmrtschafUicke Jahrbuchef, 

Voi. 46, Part I, pp. 161-164. Berlin, 1914. 

According to the writer, in considering soils with an acid reaction, a 
distinction is to be drawn between those in which this property is due to 
the presence of humu^, and those which have a mineral acid reaction. 

Soils with mineral acidity have recently formed a subject of research 
for agricultural chemists. Daikuhara, who was the first to turn his atten- 
tion to this question, reported seven years ago that soils devoid of humus 
might have an acid reaction, and that this acid property was due to the clay. 
He also found that such soils exist, not only in Japan, but also in Corea 
and along the Chinese coast, countries in which the frequent summer 
rains may wash the basic elements out of the soil. Acid clays are also 
found fairly frequently in Germany and in the United States. According 
to Daikuhara these soils, when manured with neutral salts, as, for exam- 
ple, chloride of potash or sulphate of ammonia, become even less fertile 
than they would be without any manure, because the insoluble acids of the 
clay, uniting with the bases, liberate acids (in this case sulphuric and hy- 
drochloric), and thus increase the acid nature of the soil. The writer con- 
cludes that acid soils should only be manured with basic fertilizers. 
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_ The Influence of Irrigation and Crop Production on Soil Nitrifleation. - 

jicBETH, I. G. and Smith, N. R, in CenircUhlaU fur BakUriologit, ParasiUnkunde 

Infskiicnskrankheiten^ Vol. 40, No. 1-8, pp. ^4-51. (article written in English), 
jtua, February 16, 1914. 

These nitrification studies were carried out on the Greenville Farm 
jngiog to the Utah Agricultural Experiment Station. The soils are 
sedimentary origin and contain no particles larger than “fine sand 
finical analysis shows them to be exceptionally rich in the mineral 
lit food constituents, but characteristically low in humus and possess- 
only a fair nitrogen content. The surface soil to a depth of one foot 
tains 43 per cent, of calcium and magnesium carbonate in the ratio 
[ lime : 2.8 magnesia. 

The influence of irrigation and growing crops on nitrification was deter- 
:ed by measuring the rate of nitrificaticn of ammonium sulphate and 
;d blood when added to samples of the soils. Water from the Uogan 
er was used for irrigation and was of fairly constant composition during 
season. Analysis showed it to have a very low fertilising value and 
contain less than 400 parts of total residue per million. 

The results obtained in these experiments are as follows : 

1) The nitrifying power of the surface foot of soil was ten times 
it of the second foot and many more times that of the third, fourth, 
1 fifth foot respectively. 

2) Irrigation decreases the nitrifying power of soils, especially in 
; first two feet. This effect continues during the following season, 

3) More than 50 per cent, of the full water capacity of the soil is re- 
ired for maximum nitrification, but the quantity varies considerably 
:h different soils. Maximum nitrification is generally secured when 
: soil is just on the point of becoming sticky. Too small a supply of 
isture has a greater effect in retarding nitrate formation in these soils 
111 a too liberal application. 

4) The additon of a quantity of nitrogen as ammonium sulphate 
ater than 170 parts per million showed an inhibiting action on the nitri- 
cg organisms. In no case was as much 50 per cent of the nitrogen 
fied as ammonium sulphate recovered in the form of nif rate. 

5) Growing crops such as afalfa, potatoes, oats and corn increase 
nitrifying power of the soil, the effect being greatest in the case of 
ilia. 

6 ) The greatest gain in nitric nitrogen was obtained from the alfalfa 
d when ammonium sulphate was used as the nitrifiable substance ; 
in dried blood was substituted for ammonium sulphate, the greatest 
n was from the oats land. 

7) The smallest gain with both ammonium sulphate and dried blood 
5 obtained from the fallow land, 

• " The Great Artesian Basin of Australia. — journal of the Royal Society of Arts, 

I^XII, No, 3202, jip. 438-440. Dondoii, April 3, 1914, 

largest of all artesian basins is that in the eastern half of Austra- 
' it has been brought into prominence recently by the discovery of 
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a serious faUing off in the supply. A Conference of the most eminent ge, 
logists and engineers from all the States was appointed with the object ( 
discovering the cause, in view of arresting the decline in the output, and no 
its report has been published. The basin in question is roughly triangi 
lar in shape, and about looo miles in maximum length from north to sout 
and about the same from east to west. The intake surface beds which sii] 
ply nearly all the water are on the eastern side of the basin, being in a mo; 
rainy country than on the west, and they coincide generally with the wests: 
slope of a belt of high country parallel to and about 200 miles trom the 0035 
This belt is for the most part composed of porous Triassic freshwater saii 
stones. It has been estimated that 13 200 million gallons daily reach ti 
stratum down to which bores are being driven, while about 700 milli 
gallons are being drawn from the wells. As in most artesian basins, the I 
of the subterranean basin dips in some places and allows a certain amoi 
of water to escape ; in this particular case also, it has been ascertainedtli 
there is a considerable escape at the north end into the Gulf of 0 
pentaria. 

The first discovery of artesian water was made in 1879; ^iuce th 
84000 square miles of country in New South Wales and 376000 square mi] 
in Queensland were found to be water bearing under natural pressure. Lar 
areas of these tracts are within the lo-inch and the 20-inch average yeai 
rainfall, these amounts being also exceedingly irregular in incidence. The 
fore as bore sinking advances vast pastoral districts in which millions 
sheep died in drought times, are gradually being transformed into areas 
which access to water is ensured, and great losses of stock are avoidi 

According to latest returns 2 336 wells have been sunk, yielding, 
said above, 700 million gallons daily. The maximum and minimum depi 
are 5 045 feet and 5 feet, and the temperature of the water ran: 
from 148*^ F. to 70^ F., incrensing approximately for every 44 feet 

The wells are almost exclusively used for watering stock, but in so 
places they have been used for township water supply and for the product 
of power, but not for irrigation, the quantities being generally too sffl: 
The recent Conference has advised prohibiting (with some exceptions) 1 
employment of the water for any purpose other than that of watering sto 

The diminution in the supply had been noticed in a few cases since 18 
but about 10 years ago it became clear in many instances and sii 
then it has become more or less marked over all the area #f the gr 
basin. 

It was thought by some that local escape through defective casing 
the bores or occasional drought over the intake beds might be the ca 
of the mischief, but the evidence before the Conference was not conside 
sufficient to confirm these opinions. 

The Conference, in spite of the voluminous e\ddence collected, has: 
been able to come to any definite and complete conclusion as to the ca 
of the decline in the supply, and it has confined itself to recommending t 
more data be furnished to a Permanent Board sitting annually and t 
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- progress in Irrigation in South Africa, - D^iUy Consular and Trade Report, 
Year r7» No, 40, p. 786. Washington, February 27, 1914. 

Under the system of irrigation boards, no fewer than 30 districts have 
j proclaimed in the Cape Province alone, the capital expenditure invol- 
1 ^ing $4 136 000 ; a number of Government irrigation settlements 
^ in the Cape, Transvaal and Orange Free State Provinces. Boring 
proceeding on nearly 500 farms and during the year ended March 31, 
[3, 93 holes were completed having a total footage of 18 440 and a yield 
I 321 500 gallons per day. 

'The pumps most in use in South Africa are a reciprocating type suit- 
e to varying capacities and heights and to installations where the water 
iply is irregular. 

In regard to motive power for small pumping installations, oil engines 
to 6 HP are very commonly used. For larger installations suction gas 
its are extensively employed, the most important to date being a 108 
ke HP equipment at Graharastown. In some districts anthracite coal 
vailable and cheap to use, but suction gas plants are more widely in 
land and are already the accepted type for irrigation works of any size. 

Technical Precautions Necessary in the Eleetrifleation of Crops. — priesxley 

J. H. (Some recent experiments in the application of electricity to plant product’ om 
n The Gardeners’ Chronicle, Vol. LV, No. 1424, pp. 245-247 and No. 1425, p. 271 
[,ondon, April 18, 1914, 

Previous experiments have been earned out in ignorance of the com- 
cation and sources of error attendant in the management of high potential 
charges. The techinical difficulties to be overcome are : 

I. Adequate insulation of the wires, 

3 , Changes in the area of distribution of the discharge by wind. 

3- A simple and accurate method of determining the electrical con- 
on of the atmosphere above each plot. 

fhe changes in the direction of the discharge produced by changes 
the intensity and direction of the wind will confuse the issue of all experi- 
Qts, however carefully planned otherwise, if precautions are not taken 
insure normal electrical conditions for the control plot$. The difficulties 
controlling the electrical conditions without interfering with the other 
^sical conditions of the plots are so great that it is necessary to make 
urate records of the electrical condition of each plot throughout the 
enments before the results can be interpreted satisfactorily. Further, 
comparisons of experiments made in different localities, or at different 
cs.can be made, unless the particular electrical conditions prevailing 
-he time are considered. 

Efficient insulators and a simple apparatus for the determination of 
mstnbution of the electrical discharge have been divised. With a 
appreciation of the importance of these factors, the application of 
ticity to growing crops becomes a simple matter, and distinct improve- 
the progress of this study is to be expected. 
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605 Produetion and Consumption of Fertilizers in the World. — inteks^ 

TIONAL iNSriTUTE OF AGRICULTURE, BUREAU OP AGRICULTURAL INTELLIGENCE aj, 

Plant Diseases, Production et consommaiton des en^tais chimiques dans le tnnn^ 

Second edition, pp. 162. Rome, 1914 (1}, 

The production, consumption and trade in fertilizers is of an eminentlj 
international character, as no country is in a position to provide for a| 
its own wants in that respect; moreover, while the use of artifioj 
manures is gradually spreading to all cultivated parts of the globe, ti 
raw material from which they are produced is concentrated in only a b 
points. The present edition of the above publication has been complete 
with regard to the world movement of fertilizers by data for the colt 
nies which were not available in 1913. 

Production . — The world’s production of the principal fertilizers dtiri^ 
1910, 1911 and 1912 is given in Table I, together with similar data for igo- 


Tabue I. — Total production of fertilizers (metric tons). 



1 

1903 j 

! 

1910 } 

f 

1 

1911 

191: 

Phosphotic- manures. 





Mineral phosphates 

3 098 866 

5 609 760 

6 181 199 

6 8523i 

Basic slag 

3243500 

3 275 845 

3 506 500 

3988K 

Superphosphate . . 

5 130900 

9 604 260 

10 000 000 

11 000a 

Guano 

71 loo 

61 000 

83 000 

720 

' Total . . . 

10544 366 

18 550 865 

19 770 699 

21 9123 

pGiash manures. 





Potash salts 

4 078 268 

9 285 408 

I0985 760 

1253121 

(containing Kj 0) 

(366421)' 

(857 883) 

(9399^7) 

1(1 00921 

Indian saltpetre 

18 711 

1 16 140 

1 1 4 910 1 15^ 

Others (given as K,, 0) 


1 28000 44 000 

i 

NUroi^enous manuies. 





Nitrate of soda 

I 4S5 279 

2465415 

1 2 522 ijoi 2 586; 

Sulphate of ammonia 

582 206 

I 053 994 

I 198 363 

; I 327: 

Cyanamide 

— 

30 000 

52 00c 

► 95' 

Nitrate of lime 

25 

25 000 

50 00c 

» 75' 

Total . . , 

2 607 510 

3 574 409 

3 822 4S3 

; 4 084 • 


The Seychelles have recently provided a new source of 
producing 22 260 metric tons in 1911. 

(i) Price 3,50 fr,, to be obtained of the International Institute of Agriculture, 
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The figures for the total amount of phosphatic manures are too high, 
]ie mineral phosphates are counted twice over, being largely used in 
manufacture of superphosphate. 

It is not possible to give exact figures for the total production of po- 
ic manures, but the great bulk of these is in the form of potash salts 
5sfurt). Modem developments in the production of potash manures 
;ist in the extraction of potash ; i) from seaweed in the United States, 
(vhich means it is estimated that an annual yield of i ooo ooo tons of 
issium chloride (equivalent 10630 ooo tons of K3 O) might be obtained ; 

2) from the felspars, also in the United States, by which means a 
jible annual yield of 400 ooo tons of potash is estimated. 

With regard to the nitrogenous fertilizers, the production of sulphate 
.mmonia is five times as large as it was twenty years ago, and there has 
:Iy been introduced a new method of extracting it from peat ; the process, 
m as the Mond-Frank-Caro process, extracts from 90 to 180 lbs. of 
)hate of ammonia from one ton of peat. The production of synthetic 
ogenous fertilizers since 1903 is given below, together with estimated 
res for 1913 and 1914 (in brackets). 


Calcium cyauatnide Nitrate of lime 

metric tons metric tmis 

1903 . — 25 

1904 • — 550 

1905 — 1 600 

1906 500 I 600 

1907 2 200 15 OOO 

1908 8 300 15 ooo 

1909 16000 25000 

1910 30 ooo 25 ooo 

igii 52000 50000 

1912 95000 75000 

1913 ( 97000 ) ( 140000 ) 

1914 (2o8 ooo) — 


Particulars as to the place of production of mineral phosphates, 
lie slag and sulphate of ammonia are as follows : 


Mineral phosphates. 


United States 

3216 

046 

Tunis 

1923 

ooo 

Algeria 

388 

515 

France 

300 

ooo 

Christmas Island 

300 

ooo 

Ocean and M iuru Islands . ...... 

300 

ooo 

Belgium (excluding phosphatic chalk) . . 

203 

100 

EgtT)l 

69 

958 

Argaur (Palan Islands) ....... 

50 

ooo 

Makatea (Society Islands) 

40 

ooo 

Dutdi Antilles 

20 

362 


metric tons 
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Russia 

South Australia 

Preach Guinea 

Spain (1911) 

Japan^ apatite (19*^1) 

Sweden (1907) 

Norway (191 1 ) 

Canada 

Basic slag. 

Germany 

France 

Belgium 

United Kingdom (19x0) 

Austria-Hungary 

Others, including United Kingdom (19 n] 
Sulphate of ammonia. 

Germany 

United Kingdom 

United Slates 

France 

Belgium 

Holland 

Austria-Hungary 

Italy 

Spain 

Russia 

Japtin 

Australia 

Denraark 

Sweden 

Others * 


25 000 metric tons 

6 198 

»> 

7230 

* 

3520 

» 

2 271 


5317 

» 

897 

1 

164 

* 

2 475 000 metric tons 

679 000 

• 

534 000 

* 

160 000 

« 

73 000 


200000 

* 

492 000 

metric tons 

394 521 

» 

149 700 


68 500 

» 

43700 

” 

6000 

» 

34550 


11 731 

» 

X2 000 

» 

4 000 

» 

4 000 

» 

3 000 


2 000 

B 

I 400 

« 

100 000 

» 


Consumption . — The world’s consumption of the principal fertife 
during 19x0, 1911 and 1912 is given in Table II. 


Tabbe II. — Wofld^s consumption of fertilizers (metric tons). 



1910 

ign 

1912 

Mineral phosphates 

5 500 000 

6 000 000 

65000c 

Superphosphates 

9 500 000 

1 0000 000 

IlOOOOt 

Basic slag 

3 000 000 

3 330 000 

• 35000c 

Peruvian ^ano j 

32 000 

61 ooo 

8300 

Potash salts 

4 039 622 

4353 000 

4 52051 

(containing K^O) 

(766200) 

(848 705) 

i ( 9 «<» 

Nitrate of soda 

2 359 652 

2 401 392 

2 SS®*' 

Sulphate of ammonia 

1 000 000 

1 000 000 

I ZOOOO 

Synthetic nitrogenous manures 

50 000 

75000 

150 00 


25 500 000 

27 000 000 

29 500^ 
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Iniensity of fertilizer consumption in different countries. 


i 

Country 

Totil ' 

consumption 

of fertilizers 

Area 

0/ agricultural 

land 

i 

Intensity * 

consumption { 


quintals ] 

hectares | 

qls. p.ha 

Germany 

G’rman colonies 

59 065 300 

35 055 398 

1. 68 

undetermined 

Argentine Republic 

6 188 

18 775 672 

0,003 

AU-Stria 

5 451 900 

18 422 238 

0.29 

iHaiigary 

2 293 too 

22 182 7x8 

0.10 

Belgium 

5249 148 

1 916 690 

2.47 

Brazil 

i 85 219 


undetermined 

Bulgaria 

3 680 

4 840 760 

0.0008 


Cliilc 

China 

Cuba 

Costa-Rica. ..... 

Denmark ....... 

Ottoman Empire. 

Cyprus 

Egypt 

"cufidor 

pain 


460 361 uii determined 


2 059 HI 
61 480 

2 890 784 


’hilipp'ne Is., 
‘ofto Rico. . . 

nance 

ilgeria 

'unis 


Southern ( 

North Eastern. . . J 

Central j 

Western | 


ferocco and Indochina | . 

)ther French colonies i • 

/ Great Britain. . . . ( 

Jnited Kingdom/ \ 

( Ireland 

Australia 

Citnada 

Ctyloti and Straits Settlements . . . . 

British Iiifjia 

W\£t Indies, British Guiana, Bermudas , 

Mamitins 

N’ew Zealand 

^n-ori of South Africa 

Greece 

Guatemaia 

Italy. 

.Fri’rea and Italian Somaliland. . . . , 

;l.yUa 

'lapan * 

^otmosa 


113500 2 059 HI 0,06 

3 772 61 480 0.06 

1639157 2890784 0.57 

unda ter mined 

id. 

559620 3326755 0.21 

26 undetermined 

5813203 40683000 0.14 

l 0.87 

53 364 500 193 624 639j 

0.0456 

6 899 undetermined 

id. 

21 I61 656 36 798 715 0.58 

435000 3712635 0.12 

165900 1570000 O.IO 

undetermined 

id. 


53364500 i 93 624 639< 


21 161 656 
435000 
165 900 


36 798715 
3 712 635 
I 570 000 


10 160 000 
13 120 000 
2 300 000 
2 650 000 
2 655 725 

320183 


18 ig8 590 

6 997 7^ 
4 944 500 

12756055 


90 269 783 


166522 75767 

2038830 16283566 

398560 138454^ 

60 408 I 429 230 


20 772 892 


0.55 

0.03 

undetermined 

0.0002 

undetermined 

2.19 

0,13 

0.29 

0.04 j 

undetermined j 
0-57 i 


7 694 892 0.48 4 

762 249 undetermined 7 
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b 

1 Total 

Area 

Intensity 

^ Country 

i consumption 

of agricultural 

of 

1 

of fertilizers 

land 

consumption 


i quintals 

hectares 

1 qla. p. ha 

44 Luxemburg 

312 000 

154832 

2.02 

45 Mexico 

46 Mont'ni.gTO 

i 46 958 


i uadetcrmino 

47 Nicaragua 



un determine ( 

48 Norway 

681 173: 

2 373 27b 

1 0.2Q 

49 Paraguay 



1 undetermino 

50 Holland 

4259220' 

2 177 642 

1.96 

51 Dutch East Indies 

I 000 000 

5 152 739 

0.20 

52 » Guiana 


. ^ 

'indetcnmnei 

53 » Antilles 


1 

id. 

54 Peru 




id. 

55 Persia 

56 Portugal 

1 I 528 147 

1 5037665 

0.36 

57 Rumania 

43 550 

7 691 363 

O.OI 

58 Russia 

1 5 935 17^ 

99 600 000 

0.06 

59 Finland 


2849304 

undeterminec 

60 Russia in Asia 


25 218 627 

id. 

61 Salvador .1 

31 620 

id. 

62 Servia i 

i 15 485 

I 839 106 

0.0084 

63 Sweden j 

2 662 868 

5 006272 

0.53 

64 Switzerland 1 

1 186 398 

2 234 034 

0.53 

65 Uruguay 

25 529 

829934 

0.03 

66 Bolivia 



undetermined 

67 Columbia 



id. 

68 Haiti 




69 Honduras 




70 San-Domingo 

71 Siam 




72 Venezuela 



undetermined 



* “i 



As in Table I, the totals are again somewhat too high on accotm 
the mineral ph9sphates being employed in the manufacture of su 
phosphate. The value of the total consumption was below £ 80 mil 
in 1910 and above that figure in 1912. 

Table III is a first attempt to determine the intensity of consumpl 
of fertilizers in the different countries. The figures in the, last coir 
represent the order of intensity according to the following scheme : 

Mean consamption of fertiUters la quintals 
per hectare of agricultural land 

over 2 quintals ( i8o lbs. per acre) 

I to 2 » (goto 180 » ) 

0-5 to I » ( 45 to 90 » ) 

o.i to 0.5 n ( 9 to 45 » ) 

o.oi to 0.1 D (0.9 to 9 » ) 

less than o.oi » {0,9 » ) 

undetermined 
no data 
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An extensive bibliography is appended to the publication, which, in 
i present (second) edition, forms the starting point for the half-yearly 
‘View {Revue semestrielle du mouvemeni iniernational des engrais chimiques) , 
le publication of this Review was decided upon at the last General Assem- 
jrof the Institute (Inst. Int. d’Agr., 4^“* Ass. gen., Decis. II, Rapp. 
oda-Laur, 1913) and the first number will appear on September i, 1914. 

, - Five Years* Manuring Eiperlments in East Prussia. — stuxzer, a. in 

,irbeiitn der Deutscken Lanllw'iris^ha>^s-GescIh■chajt, Part 258, 236 pp. Berlin, 1914. 

Xhe writer, with his collaborators, carried out in the five years 1909 
igi3, 66 field manuring experiments on 15 different estates, and 17 trials 
manures for meadows and pastures on several farms. The most inipor- 
at results obtained are the following. 

1. Potash. — According to the literature on the subject, potash man- 
5S are credited with protecting winter cereals and other plants against 
)st, and this when the potash manures have been spread before sowing 
d the plants have taken up and elaborated the potash. According to 
5 writer, it is very probable that the effect of potash manures in this 
ection depends rather upon certain accessory circumstances than upon 
j plant-food potash itself. 

In the experiments, the 40 per cent, potash salt proved better them 
init as a winter top-dressing. 

In sowing clover under spring grain (oats or barley), manuring with 
tash should not be neglected, as it is important for the cereal and still 
)re so for the succeeding clover. In manuring experiments on permanent 
stures and meadows, potash manures have proved especially necessary. 

2. Nitrogen. — The experiments have confirmed the observation 
it dunged mangels which received nitrate ^oda as well as potash and 
osphoric acid made much better use of the potash in the manure and in 
j soil, and also of the nitrogen in the farmyard manure. 

Further experience has been gained as to the good effects of the nitro- 
1 in nitrate of lime. 

The effect of cyanamide in these experiments was considerably iu- 
ioT to that of nitrate of soda or of nitrate of lime, "fhe troublesome dust 
iduced by cyanamide when broadcasted could be avoided by mixing 
th it 10 to 15 per cent, of iron pan. This also improves its action, as the 
jsence of iron oxide assists in the transformation of cyanamide into urea, 
is mixture as a top-dressing for winter grain gave an increase in the 
;ld and a better utilization of the nitrogen, viz. from 48 to 62, 29 to 59, 
to 78, 49 to 87, 42 to 57 and 46 to 64 (as percentages) in the various ex- 
riments. 

Cyanamide freed from carbide by treatment with steam gave a higher 
dd of grain than ordinary cyanamide in field trials with oats. The same 
'lilt was obtained by adding organic substances to cyanamide. 

Sulphate of ammonia obtained by Haber’s process (combination of 
taospheric nitrogen with hydrogen to form ammonia) proved equal in field 
als to the product of coke and gas works. 
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The writer has also made observations on the action of a combine^ 
dressing of sulphate of ammonia and rock-salt on sugar beets in a very goo( 
year and a very bad year. In the good year this mixture gave decidedJi 
better results than nitrate of soda ; in the bad year the weather was veri 
dry till the end of June and the beets developed very late : the result vpi 
that the amount of sugar produced on a given area was greater on tb 
nitrate of soda plot. 

Among new manures, urea obtained from atmospheric nitrogen 
and nitrate of urea, gave good results ; their value was determined parti; 
in field trials and partly in pot cultures. The urea used contained 43 ti 
44 per cent, of nitrogen, the nitrate of urea cent. In the jwt cu] 

tures in the summer of 1913 oats were used ; out of 100 parts of nitrogei 
su])plied as manure, the following were recovered in the crop : 

Soil used 

Manuring Loa» Peat soil 

Nitrate of soOa So. 5 80.5 

Urra ^ 3-5 88.5 

Nitrate of urea 94-3 77*o 

In experiments with tobacco, nitrate of urea beat all other nitrogenoii 
manures. 

Three other compounds built up from atmospheric nitrogen, viz, cal 
cium nitrite, aluminium-nitrogen and silicon -nitrogen, turned out to b 
of little value or quite useless. 

In experiments on permanent pastures and meadows, small dressing 
of nitrogen have sometimes, given highly satisfactory results ; but it is no 
yet clear under what sCd conditions such manuring is likely to b 
successful. 

Stimulants (catalytic manures) have also been tried : mixtures of ma 
nures with various metallic oxides and salts of metals have sometime 
given good results, sometimes none. It appears that different plant 
behave differently towards these bodies. 

607 - Comparative Effects of Nitrate of Soda and Nitrate of Lime{i). — Chateauclos.s 

in Journal d' Agriculture pratique, Year 78, No. 22, pp. 688-690, Paris, May 28, ifji' 

Good results were obtained by using nitrate of lime on certaii 
sandy and granitic soils poor in lime in the departments of Vienne an( 
Haute Vienne. 

608 - The Manufacture of Calcium Cyanamide in Dalmatia (i). — LandesMi 

blatt de^ Erzherioiiiumes Osierrich u. d. Enns, Year 10, No. 9, pp. 69-70. Vienna, V)U 

The manufacture of calcium cyanamide, which is making such 
progress in all parts of the world (2) has of late become established also ii 

(1) Cf. article: “ The Use of Artificial Nitrogenous Manures in Austria ” by F. W 
Dafert, in B, Dec, 1912^ pp. 2547.2550. 

(2) The estimated output of the world for 1913-1914 was 27 500 tons. 
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aatia. The cyanamide factories which have been erected m that country 
•e tbeir power from the falls of the Kerka nearSebeiiico and of the Cetina 
Alniissa, not far from Spalato. When completed, the factory at Al- 
a will produce about 2 ^ times as much as the one at Sebenico. The 
of the Cetina are not inconsiderable, and the driving power developed 
lie force of the water is thus fairly high ; when the works are completed, 
j will be annually available about 80 000 HP. 

, Austrian Experiments in Inoculating Leguminous Crops with Nodule Bac- 

jgrii, — Kock, G., in Momtshefte fur Landwirtschaft, Year VII, Part 1-2, pp. 24-27. 
rienua, January-February 1914. 

The Vienna Ph3rto pathological Station has carried out, on its experi- 
tal grounds in various parts of Austria, experiments in the inocula- 
of seed with nodule bacteria, The experiments were carried out with 
idella, beans, and lupins. 

In one case serradella gave the greatest yield of green forage after treat- 
t with Azotogen (i) while in two others Nitragin (2) was the most effec- 
Azotogen having very little influence. I n one experiment Nitragin 
; a yield of green food 2 % times, and Azotogen twice, as large as that 
luced by the untreated area. The yield of seed was also, roughly speak- 
doubled by the use of either agent as compared with the untreated 
i. The nodule bacteria from the Institute of Agricultural Botany at 
tich also exercised a remarkably beneficial influence on the yield. No 
teuce was observable, as a result of these experiments, from the inocula- 
ton leguminous plants raised the following year on the same land. 

With beans and blue lupins no noteworthy results were in either case 
« recorded, while in another experiment, part of the blue lupins shewed 
insiderably increased yield. In this same experiment white lupins did 
respond at all to the application of various bacterial cultures. 

It is, of course, impossible to generalize from the results obtained, with- 
taking into account the nature of the soil and of the plants grown. Trials 
Ms own land can alone afford the farmer conclusive information as to 
jeconomic value of this kind of treatment as applied to'tbe various legu- 
‘"is crops. 

Composition of Various Starches. — Tanret, C. in Comptes Rendus des Siances 
i'Acadimie des Sciences, Vol. 158, No. 19, pp. 1353*1356. Paris, May ii, 1914, 
iTie writer observed that all starches contain amylopectin and various 
3 ses in different proportions. They may also be distinguished from one 
ler by the effect of water on the amylopectin and by the solubility 
i amyloses in hot water. Anal3rtical methods are discussed and the com- 
mon of various starches is given as follows : 


1 Aiotogen cultures supplied by Human and Teisler, of Dohna. 

0 Nitragin cultures supplied by A. KUhn’s Agricultural Works, Bonn-on-Rhine. 
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Atnylopeciin and amylose content of various starches. 


starch 

Amylopcctla 

Amylose 

Starch 

Amylopectin 

Aaji, 

Oats .... 

• • 71-5 

28.5 

Maize .... 

, . . 70 

30 

Banana . . . ■ 

• 79-5 

20.5 

Barley . . . 

■ • • 73 

2? 

Wb at 

. . 67.5 

32 '5 

Pra 

• ■ • 7S.5 


Cliestijut . . . 

■ • 67 

33 

Apple . . • 

. . . 76 

24 

Broad beans 

. . 72 

28 

Rice .... 

. . . 68.5 

31; 

Horse beans . . 

• . 76 

24 

Buckwheat . . 

• . . 78-5 

21.; 

Haricot beans 

. » 75.5 

245 

Rye 

. . . 78.5 

21,: 

lentil 

• • 73-5 

26.5 

Potato . . . 

• ■ ■ 73 

27 


61 1 - The DitenninatioD of the Quality of Starch in Rice Grains. - wakth,? 

iiiitl Darabsi-mt, D. B. — I. Disintegration ol Rico Grains by means of Alkai:. 
Agricultural Research Instiiute^ Pusa, Bulletin No. 38, PP I' 9 j piatrs I-Vl 
2. The Fractional I^iquc faction of Rice Starch, in Memoirs of ihe DepariniK 
Agriculture in India, Chemical Series, Vol. Ill, No. 5, PP- 135-146, + 1 ;J; 
Cr'lcutta, February T0T4. 

I. Chemical analysis reveals no differences in composition betwe 
different varieties of rice such as would account for their differences 
hardness, milkiness, and milling qualities. With the object of divisi 
some method of distinguishing the quality of the starch, rather than : 
quantity, in different types of grain, these investigations on the disini 
gration of rice grains by means of alkali were commenced. Rice giai 
immersed in dilute solutions (one per cent.) of alkali show disintegrati 
m a few hours owing to the solution of the protein constituent. At 0: 
centrations of alkali of 2 and 3 per cent, the starch granule are attad 
and the whole of the grain becomes gelatinised. It was found that 1 
degree of milling or polishing has no effect on the rate of disintegration, I 
that diffeient varieties show considerable differences. 

II. After a series of comparative trials, it was found that immera 
m a I per cent, solution of potassium hydiatc for 24 hours produced sa! 
factory results without causing appreciable breakage of the starch grand 
Various samples of rice were disintegrated in this way, and, after neutr 
isation, were subj^ted to fractional liquefaction by conversion of thestai 
with malt extract at different temperatures. After conversion the so 
tions were filtered with kaolin to remove the unliquefied granules. 
liquefied starch was estimated in an aliquot portion of the filtrate by 1 
drolysis with hydrochloric acid, the glucose content being determined 
Fehiing solution using permanganate for estimating the cuprous oxi 
The quantities of permanganate required are proportional to the amoti 
of starch liquefied at a given temperature, and may be used in compad 
the qualities of the starch of the different varieties of grains. 

The results obtained with various samples of rice are as follows : 

1) Glutinous rices contain starch which liquefies appreciably 

C. and is almost completely liquefied at 70° C. 

2) Hard vitreous rices do not begin to liquefy to any apprecia 
extent before 65® C. and reach completion at about 75® C. A sudden bre: 
down of starch takes place between 70® and 75° C. 
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In almost all t3T)es of rice there is a residue of 7 or 8 per cent, 
lore resistant starch which only breaks down gradually. 

From these results it appears that the cooking quality of rice is distinctly 
elated with its starch quality. Comparisons of the rate of disinte- 
ion in alkaline solution show that there exists some correlation between 
itegration and starch quality. Further work is necessary to determine 
exact relationship between protein content, rate of disintegration 
starch quality. 

, The Movement of Potash in Plant Tissues. — ma^uenne, l and de- 

jiOtSSY, E. in CompUs Rendus des Stances de I'Acadimie des Scienctfi, Val. 158^ 
No. 20, pp- 1400-1404, Paris, May j8, 1 . 9 I 4 . 

Branches of various plants were subjected to electrolysis in a jar con- 
ing distilled water in order to dissociate ionisable compounds. The 
tode liquid was then examined : more than four- fifths of its contents 
listed of potash. The anode liquid on the other hand contained traces 
)hosphoric acid, and smaller traces still of sulphuric and hydrochloric 


-The Action of Manganese on Plant Growth. — r, Kelley, w. p. (The 

faction of Minganese in Plants) in The Botanical Gazette, Vol. LVII, No. 3, pp. 21 1-227. 
:iiicago, March 1914. — 2, Skinner, J. J. and Sullivan, M. X. (The Action of 
Hfjaganese in Soils) in Bulletin of the U. S. Department of Agriculture, No. Con- 
ribution from the Bureau of Soils. Washington, April 3, 1914. 

Previous experiments on the effect of manganese on plant growth 
5v very variable results. Two views have been put forward to account 
the observed effects, viz. d) the stimulation of the activity of oxidi- 
enzymes in soils and plant tissues ; and h) the increased solubility of 
mineral constituents of soils. The inadequacy of these views to account 
all the facts has led to the present investigations. 

I. — The junction of manganese in plants. 

The writer has studied the effect of manganese on plant tissues 
roscopically and chemically. He finds that changes take place in the 
:oplasmic contents of the cells of the roots and leaves. Occasionally 
protoplasm contracts from the cell walls and the nuclei become brown, 
some plants (pineapple) the chlorophyll undergo*es decomposition 
starch formation ceases. This action is shown to be independent of 
activity of the oxidising enzymes. The ash analyses of numerous 
Its show that manganese is absorbed in considerable quantities, that 
ratio of lime to magnesia is increased and that the percentage of 
sphoric acid is decreased. 

From these results, the writer is led to suggest that manganese affects 
permeability of the protoplasm to calcium and magnesium salts and 
t the consequent change in the rate of absorption of these salts may 
ct beneficially or otherwise according as the ratio of lime to magnesia 
'he soil is less or greater than that required for maximum growth. 

2- — The action of manganese in soils. 

Experiments were carried out to study the effect on growing crops of 
manganese salts to soils and to water cultures containing aqueous 
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extracts of soils. The effect in the oxidation of the soil of plots contaiij^ 
growing crops was also determined. The results obtained are summari^ 
as follows : 

a) Manganese chloride, sulphate, nitrate, carbonate and diojj| 
have a stimulating effect when applied to unproductive sandy loam ^ 
The best results were obtained when the salts were applied in among 
of from 5 to 50 parts of manganese per million. 

b) On a productive loam the various salts of manganese had 3 
stimulating eJTect. 

c) The effect of manganese on the oxidising power of the roots 
on the general growth of plants growing in aqueous extracts of soils van 
with dilTerent soils. With poor, unproductive soils, especially tb 
containing harmful organic compounds, the addition of manganese e 
creased oxidation and growth. With productive soils, oxidation wasj 
creased but the growth was decreased, probably owing to excess 
oxidation. 

d) On soils of an acid nature the addition of manganese decreaij 
the oxidising power of the soil and plants as well as the crop productic 

e) The oxidising power of a soil depends not so much on the amo'ji 
of manganese as on its form, and on the nature of the organic mattt 
Organic matter in a state of autoxidation increases the oxidising action 
manganese. 

The writers suggest that the beneficial action of manganese in cem 
soils may be due to its function of aiding and increasing the oxidation a: 
other vital processes in the plant as well as in the soil, and by this mea 
changing or destroying some noxious products detrimental to pli 
growth. 

614 - AetioD of Thormm on Seeds. del Castillo, Jose (Lecture before 

Spanish Farmers’ Association) in BdeHn de la Asociacion de A^riculiores de Eipt 

No. 58, pp, 50-56. Madrid, March 1014. 

Since 1912, the Radiological Institute of Madrid University has und' 
taken a series of investigations into the action of radium, thorium, and rad 
active manures. 'By this means it has been confirmed that with rega 
to increasing the growing-power of seeds, the action of thorium is superior, 
that of radium as regards cereals and other food-plants, and that phi; 
grown from seed subjected to thorium-radiation possess a stronger gror^ii 

The most complete investigations were made with barley, the 
being placed in two earthenware pots filled with ordinary earth. In 
of the pots small particles of thorium ore had been placed beforehanii 
the other pot acted as a control. From the seed produced by the piJ 
containing the thorium, other cultures were started in two more ^ 
one filled with ordinary earth, and the other with similar earth contain^! 
thorium ore. The result, which the writer illustrates by means of 
tographs and a diagram, was as follows : the third generation of hzM 
e^osed to the action of the thorium had the leaves so highly developef 
that it looked like a new variety. 
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'The writer observes that there are plenty of soils possessing radio- 
tivity on account of thorium emanations, and that they ought to be 
ed particularly for seed production. Analysis of soils to determine the 
esence of this property would therefore be useful. 

. Breeding Experiments which Show that Hybridisation and Mutation 

are Independent Phenomena. — gates, r. r. in Zeitschrift fUr indukuuve 

Verefbun^sUhre, Vol. II, Part 4, pp. 209-278, -f“ 25 figs, (article written 

'n English). Berlin, March 1914. 

Hybridisation experiments between Oenothera rubricalyx and 0 . gran- 
\jlor<i give results wich cannot be interpreted in terms of Mendelian uuit- 
laracters. The red pigmentation characteristic of rubricalyx is dom- 
ant in Ft and shows segregation in but the ratios of pigmented 
, unpigmented offspring were different in different families. It is there- 
re concluded that different Fj individuals possess different degrees of pre- 
itency as regards the percentage of pigmented plants in their offspring, 
■ossing back the Fj with either parent produced offspring of a darker or 
»ht€r shade respectively, showing that the amount of pigment produced 
r the individual cells is quantitatively inherited. 

The characters for height were inherited according to the ratio 
tall ; I dwarf in one family and i tall : 2 dwarf in another. When the 
ciprocal cross was made the ratio was 7:1, These results can only be 
counted for by assuming different degrees of prepotency in different 
j individuals . 

The numerous differences in foliage, buds, pubescence and in physiolo- 
cal development between grandiflora and rubricalyx are uon-Mendeliau 
• blending characters. In all these cases there is neither dominance nor 
■gregation, but every conceivable degree of intermediacy is represented. 

Trom these and other results the writer concludes that the Mendelian 
mception of fixed and unmodifiable unit characters which can be redis- 
ibuted and shuffled regardless of the organisms themselves which exhi- 
Lt these characters, is unsound, for the individual organism is the real 
uit. The presence-absence hypothesis implies a misconception of the 
ature of the differences between alternative charai!ters, and of their 
iteractions with each other. 

Varioits mutants and aberrant fonns occurred among the above hy- 
rids. One of these, known as lata ruh'icalyx, was examined cytologicaUy 
nd was found to contain 15 instead of the usual 14 chromosomes. This 
ork will be described elsewhere. 

A Case of Correlation in Wheat. — Parker, W. H. in journal of Agncultural 

Science f Vol. VI, Part II, pp. i70-i8t. Cambridge, May 1914. 

In investigating the variation of the density of ear in a variety of wheat 
Squarehead's Master) a striking case of correlation was observed between 
be average length of internode of the ear and its total length. The average 
Mernode-length is obtained by dividing the total length of rachis in milli- 
metres by the total number of intemodes. Measurements were made of 
^e main tiller of 1887 plants and the calculated correlation coefficient 
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6*1 - Manurial Experiments on Malting Barley carried out at the Vienna Expei 
mental Station. — Dafert, F. W. in Monatshelte fur Landwiii!;chaft, Year vi 
Nos. 1-2 and 3-4,pp, S'lyand 50-58, Vienna, Januaiy-February and March-April 

In 1906 manurial experiments were carried out witth malting barle 
at the Vienna Experimental Station in order to determine the effect [ 
application of phosphoric acid on the yield and quality of the grain. Ii; 
experiments consisted of a series of 40 trials, in which plots were dressy 
with superphosphate at the rate of 180 lbs. per acre ; all plots wg 
duplicated. The average results were as follows : 



Ueau ot 46 trials 

Mean of 27 trials 

Plot 

Grain \ 

in lbs. p. acre \ 

\ 

Increase 
due tn manure, 
lbs. p. acre 

1 

Percentage of 
nitrogen in grain 

Difiereiict' 
between manic 
and 

;iinmanured gn 

Umnanured . 

1 

1919 1 



9.3S 

— 

Superpho?phat'‘ 

1 2 044 

125 

1 9-44 

4 - 0.06 


The application of superphosphate produced no very marked infliicn( 
on the yield, while the difference in nitrogen content between the manun 
and un manured grain was less than that between the seed and the harvests 
grain, which was estimated in 28 trials and amounted to o.6t per cent 
showing that climatic conditions are more important than manurial trea 
ment with regard to the composition of the grain. When the bade 
obtained were grouped according to the phosphoric add content of ( 
soils in which they had been grown, the following results were obtained; 


No. of trials | 

Percentage 
of phosphoric acid 

Increase in crop 
due to superpkuKphni 


in soil 

lbs. per acre 

5 

! 

over 0.2 

145 


[ 0.15 lO 0 . 9 , 1 

! 123 

ai 

under 0.15 

79 


These results are unexpected, inasmuch as the soils richest in phosphoi 
acid have apparently profited most by the dressing of supefphopsha; 
Similar results have already been obtained in other places, but they cann 
be considered as generally applicable. 

622 - Influence of Potash and Phosphoric Acid on the Quality of Malting Baris 

— ScauL, L., in Landwirtschaltliche JahrbUchcr, Vol. XLV, Part 5, pp. 641-7 
Berliu, 1913 (Published January 15, 1914). 

The experiments here described were made by the writer on the espe 
mental ground of the Agricultural Institute at Giessen University in 19^ 
The soil is a fairly strong loam, is drained, and stands at 500 ft.j 1 
average rainfall is 550 mm. (22 in.) ; the previous crop was winter whe^ 
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the subject of the experiment was a barley of the Imperial type, called 
Burton Malting. The barley was drilled in on the lOth of April, in 
Gws 9 upart. On the 26th and 27 th of April a mixed potassic and 
jhosphatic dressing was applied. To ascertain whether the substances 
mder investigation were present in the minimum amounts required by 
he crop they were applied in three progress! veley increasing quantities : 

Superphosphate 

40 per cent (i8% water-soluble 
potash salts pbosphoiic acid). 

cwt. per acre 

Liglit dressiEg 0.4 

Medium » 0.8 

Heavy » 1.6 

By combining the above quantities, fifteen different dressings were 
(btained. 

3 potash alone; light, medium, and heavy. 

3 phosphates alone: » p » » 

3 combining a light potash dressing with each of the 3 strengths of phosphates 

3 » » medium » n n d h » „ 

3 » » heavy >» » i> » „ „ « „ „ 

In addition, there were 5 plots with no manure, and the whole was 
un in duplicate, making a total of 40 plots, each measuring 12 sq. yds. 
.0 ensure the action of the potash and of the phosphoric acid, a dressing 
f 2.4 cwt. of nitrate of soda was applied to the manured plots on the 30th 
f April. All the manures were hoed in and the plots raked over. The 
hole experimental area had been limed with 16 cwt. per acre of 96 per 
ent ground quicklime. 

The weather began by being cool in April, was finer and wanner 
1 May, then became cool and wet for the first three weeks of June, but the 
emperature reached summer level for the last ten days ; July, however, 
m cool and rainy, and heavy rain at the end of the rapnth lodged some of 
he barley. The crop was harvested dead-ripe on the 14th of August, 
fo definite statement can be made as to any difference in the ripeness of 
he various plots, but the results of analysis seem to point to there having 
een sucl; a variation. 

The corn was threshed and the yield ascertained on the i8th and 19th 
f August. The judging of the quality, which was not carried out till June 
910, had reference to : protein and water content, weight of grain, even- 
ess of the sample, fineness of the husk, colour, germinating capacity and 
‘^^^'gy, impurities, damaged grain, sprouted grain, foul odour. 

The writer obtained the following results : 

I. In every case the soil profited by a phosphatic dressing, which 
aiised a fuller utilization of nitrogen and potash. A quite remarkable 
inland for potash was observed to be brought about by the medium and 
trong dressings of phosphates. 


cwt. per acre 
0.8 
1.6 
3.2 



2 . The potash-phosphate dressings always effected an increase 
in the gross yield. 

3. The use of 40 per cent, potash salts and of superphosphate 
as a top-dressing proved suitable, 

4. The pretein-content, which was very hi^ on account of 
nitrogenous dressing, was decreased by the application of combined pot^ 
and phosphates and this decrease corresponded to the increase in the yielt 

5. The proportion of dry matter shows a nearly regular increase 
with the use of combined potash and phosphates, independently of the yielt 
It was not possible to find out whether this is due solely to a mort 
advanced stage of ripeness, owing to the better nourishment of the bailey^ 
or to a larger deposit of potash and of phosphoric acid in the grain, h 
cases where no increase in yield was found on plots with heavy potasli 
dressings and phosphoric acid, as compared with those with moderatt 
potash dressings, a superfluous consumption of potash is to be assumed 

6. Not regularly, but still in the majority of cases, the double dress- 
ing gives an increase in 1000-grains weight and in the size of the grains, 
and a decrease in the proportion of husk. 

7. Increase of the 1000-grains weight is generally accompanied 
by increase in the number of grains which will not pass through a 2.8 and 
a 2.5 mm. sieve. The weight of husk varies inversely. 

8. Combined potash and phosphate manuring improves appreciably 
the germinating capacity and more still the germination energy. 

9. Barley dressed with potash and phosphoric acid has nearly always 
a canary-yellow colour. 

The writer concludes that in order to obtain a high-class sample, nitrogen 
should be present in as small a proportion as possible. If a maximum 
jdeld and the highest quality are incompatible, it is none the less possible, 
up to certain point, to obtain by means of a nitrogenous manuring ai 
increase in yield without injuring the quality. The attainment of this 
point depends essentially on the quantity of potash and phosphoric acid 
employed. In discussing his results the writer quotes those obtained by 
several other investigators. 

623 - Argentine Lucerne Seed. — DirecUon General de AgricuUura y Defensa Agricoli, 
Boldin del Ministerio de A'-jicxUiura, Vol. XVIT, No. i, pp. 82-89 -f 3 coloured pif. is. 
Buenos- Aire?, 1914, 

At the present time, Argentina produces all the seed neoessary foi 
her great crops of lucerne, and will be able, at no distant date, to becomi 
an exporter. The quality, however, does not correspond to the increase 
in quantity, since the seed leaves a great deal to be desired in the way 
of purity, absence of dodder and germinating capacity. But on the 
other hand the native seed gives more hardy and lasting plants than any 
imported variety. 

The seed from the irrigated districts of Mendoza, San Juan, I^a Rioja, 
part of San Luis, north of Cordoba, Salta, Jujuy and Catamarca, generally 
contains a large amount of dodder (Cuscuta corywhosa R. et P. and a varietJ 
of C. tacemosa Mart.) and seeds of Melilotus parvif lotus Desf., and sometimes 
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j fai^e quantity of Lippia mii^a Rich., Schkuhria bonariensis Hook., 

leUrCaiUhus Wold., B. scabiosoides H. et Am.., Panicum colofiutn I/., 
r jienepodium opolifolium Schr., Madiola laiofitia Schm., M. malvifolia Gr., 
'^noda iriangularis Db., and Sida rkombi folia L. The seeds of this last 
jpecies constitute, together with those of dodder and melilot, a real 
iieuace to fanning. Sida, being perennial, is difficult to destroy. 

Another serious drawback to native seeds is the presence of hard 
grains, 50 per cent on an average, only half of which are capable of 
germinating, the other half being pure loss. 

I In a second area, comprising the south of Cordoba, part of San Luis, 
ke north of the Pampa, the west and north-west of Buenos-Aires and the 
jepartment of San Rafael de Mendoza, the seeds of lucerne are less well 
leveloped, and in some cases, as at San Luis, very small indeed, although 
pell shaped. In this area there is less dodder, but there are usually sev- 
iral other extraneous seeds : Chenopodium, Amaranthus, Cnicus, Centaur ea, 
inihemis, Plantago, Rumex, etc. Hard seeds occur in a proportion of 25 
percent, The germinating capacity is undoubtedly superior and the plants 
>ro(iiiced last a long time and resist drought well. 

To the third area belong the south of Ruenos-Aires, Rio-Negro and Chu- 
)ut. The seeds from there are fairly popular, both on account of their size 
ind on account of the small quantity of extraneous seeds present. There 
ire, hovever, 50 per cent, of hard seeds in the two latter provinces, and 30 
)er cent, in that of Buenos Aires. Dodder is not often found. 

To sum up, it may be said that Argentine lucerne seed grown without 
mgation surpasses in germinating capacity all the foreign varieties of 
[iccme, but that it has nevertheless the following faults : 

1. It is impossible to obtain large quantities of good seed of even 
[Uality. 

2. A large proportion of the native seed is so impure that diligent clean- 
ag would be required before it could be sown ; but this cleaning cannot be 
fiected, owing to the small difference in price between good and bad seed, 
ind because purchasers prefer a low price without troubling about quality. 

3. A large quantity is found of the seeds of Cusitda racemosa Mart., 
md of C. corymbosa R. and P., the size of which makes it impossible to separ- 
ite them from the lucerne seed. 

4. A large quantity of hard seeds are present ; these cause a consider- 
hie reduetion in the germinating capacity and energy. 

To obviate these faults, it would be necessary : i) for the producers to 
radicate weeds in the lucerne fields, abandoning those fields which cannot 
>e cleaned ; 2) for the purchasers to pay attention to buying good, well- 
leaned samples of seed instead of seeds offered at a low price. 

H - Determination of Certain Species of Carex by their Vegetative Char- 
acters. — Kusnezov, W. in Bulletin fur ansewandte Boianik, Year 7, No. i (65), 
pp. 18-41 -f 10 plates, St. Petersburg, January 1914. 

The writer has prepared the following sc'heme^ for the determination 
« species of Carex. 
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A. Determination of the ten chief species of Carex growing in swamp 
meadows by field examination of the vegetative parts. 

1. The plants form dense or more or less open clumps - 

Plants with creeping stems, not forming clumps I 

2. Very open clumps, not forming tussocks 

Dense clmnps, forming more or less well-developed tussocks , 

3. Membrane of the leaf-sheath veined, wearing to a delicate filamentous network 

C. paludosa Good 

Membrane of the leaf-sheath veiuless, not wearing to a network C, acufai 

4. Membrane of the leaf-sheath veined, wearing to a delicate filamentous network 

C. stricta Good 

Membrane of the leaf-sheath veinless, not wearing to a network 

5. Cross-scctiou of upper part of leaf-blade showing reflesed margins . . C. vulgaris Frii.s 

Cross -sect ion of upper part of leaf- blade semicircular or channeled without refiexed 

margins . . . , C. paradoxa Willd 

6. One side of the leaf-sheath forming a thin, semitransparent, whitish membrane . . 

All three sides of the leaf-sheath thick, foliaceous, green C. disticha Hues 

7. Membrane of the leaf-sheath veined, wearing to a filamentous network 1 

Membrane of the leaf-slieath veinless, not wearing to a network . 1 

8. I,eaves soft, whitish within C . ampullacea 

I/Caves rigid, bright green within C. vesicaria I, 

9. Plant greyish- green or bluish -green C. panicea I, 

Plant green or yellowish-green C. teretiuscula GcmI 

B. Determination of the ten chief species of Carex growing in swamp 
meadows by examination of the vegetative parts in hay. 

I. One side ot the Icaf-sheath lorimug a thin, semitransparent, whitish membrane . . . 


All the sides of the leaf-sheath thick, foliaceous, green C. disticha Hu<i! 

2. Membrane of the leaf sheath veined, wearing to a filamentous network 

Membrane of the leaf -sheath vdnlcss, not wearing to a network 

3. Vaf-blade soft, whitish C. atnpullacea Good 

I^caf-blade stiff, green or greyish- .green within 

4. Ivcaf-blade bluish-green below C. paludosa Ceod 

lycaf-blade greyish-gre^n or light green below 

5. lycaf-sheath tinged with reddish q. vesicam X 

ben f -sheath light or dark brown C. stricta Good 

6. Cross-section of leaf-blade channeled, the central and upper parts with rellexed 

margins . 

Cross-section of leaf-blade chaimeled or semicircular, without reflexed margins . . ' 

7. Deaf -blade bluish- grey- green or bluish-grey C. panicea X 

Deaf- blade green, greyish-green or yellowish-green, not blue grey ! 

8. Upper part of leaf-blade with slightly reflexed margins C. acuta I 

Upiier part of leaf-blade with strongly reflexed margins C. vulgaris Fries 

9. Digule continuous with the top of the leaf-sheath membrane, the two forming a col- 

lar round the stem or the shoot C. teretiuscula 

Digule distinct from the Icaf-sheath membrane, not forming a collar . C. paradoxa Wilid 



FIBRE CROPS 


887 


- urge Scale Field Trials with Mangels. ~ von r^mker, k., and alexaw- 

JSOVICH, J., in LandwirticUftliche Jahrbucker, Vol XI,V, Part 4, pp. 503-596 -f 6 
ig<. Berlin, Oecetnber 23^ 1913. 

In 1912 the writers carried out field trials on a large scale in collabo- 
jn with R. Leidner, K. Schioter and O. Bonnann, with 35 different 
eties of mangels. Six plots were devoted to each variety and the seed 
(irilled m. The yield, percentage of dry matter, and sugar-content 
! ascertained, and a description of the quality and quantity was given 
le report. In working out the results, experimental errors were reduced 
ilgebraic compensation. 

On completion of the experiments, the writers make suggestions for 
profitable carrying out of large scale field trials. The object of the in» 
igations is to classify more exactly, according to quality and quantity, 
numerous varieties on the market. The more direct testing of each 
fidual variety composing a group which the large scale field trials 
t to point to as suitable for certain conditions, must be left to the 
er. Trials covering one year only, but embracing a wide variety of 
and climates, carried out in different districts and repeated perio- 
ly, are more satisfactory than large scale trials lasting over several 
3 in the same district, especially on account of the greater rapidity 
which information can be obtained by the former method. 

' Studies in Indian Cottons, Part I: the Vegetative Characters. — Leake, h. 

lARTiN, ia Memoirs of the Depa-rlmcnt of Agriculture in India, Botanical Series, Vol. VI, 
4 , pp. 4 “ 3 n^aps -}- 9 plates. Calcutta, February 1914. 

Studies of the vegetative characters of Indian Cottons have been in 
ress in the United Provinces since 1905. 

As a result of these and other studies of various herbarium collections 
vriter classifies the various types as follows. 


Monopodial. 

Perennial ; secondary branches ascending sharply at an acute angle, 
factor (i) less than 2 ; plant almost glabrous. Bracteoles small, 
igular ; margin entire or dentate. Corolla yellow. 

('rossypium ohtusifolium (Roxburgh Flora Indica) Gammie and 

■ ' ■ Type I, 

Perennial ; secondary branches spreading . Leaf factor less than 
)tem and leaves densely covered with short hairs. Bracteoles deeply 
ulate or reniform, deeply serrate, spreading in fruit. Corolla yellow, 
s small. Stigma heavily glandular. Capsule inflated and nearly 
Jical with a sharp mucronate apex. 

hrhaceum (Liun.) Todaro and Gammie, and G. ohtusifolium var. 
Watt Tvne 


1^11 may be rtefined as the ratio of the length of the middle lobe to its greatest 
• • For explanation see Journal of Genetics, Vol. I, No, 3, pp. 220. {Ed .) . 
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Perennial “ tree cotton " ; secondary branches ascending sharply ^ 
an acute angle. Entire plant deep red or purple, Eeaf {actg 
greater than 3 ; frequently an extra tooth on one or both sides of the centra 
lobe. Bracteoles small, triangular ; margins entire or with the tip dentatj 
Corolla deep red. Stigma eglandular. Capsule usually 3"C^llcd, ovatj 

G. arboreum (lyinn. sp. PI.) Parlatore and Todaro, and G. 
Gammie and Watt Type : 

Plant tall with long monopodial branches sharply ascending. 
factor greater than 3 ; leaf wrinkled. Leaf and stem covered with shJ 
hairs. Bracteoles triangular with margin dentate. Blowers yellow or whij 

The commonest form of this group possesses the habit and sy 
of bracts of Ty-pe 3, with the wrinkled leaf and short hairs of Type 2. ‘ 
comprises the G. intenneiium of Gammie. 

Sympodiai.* 

Annuals with few or none of the lowest secondary branches monopod 
the remainder sympodia ; monopodial branches ascending and sympod 
spreading. 

Plant tall, drooping later under the weight of fruit. Eeaf large, fad 
less than 2 ; lobes 3 or with 2 small accessory basal lobes. Young sti 
and leaves sparsely hairy. Bracteoles small, entire or with few sa 
apical teeth, closely enveloping bud and fruit. Corolla yellow with ii 
red “ eye Petals large, semi-transparent. Stigma eglandular or w 
few glands only. Capsule 3-celled ovate. 

G. indicum (lyamk.) Gammie, and G. Nanking vai. bani Watt. Type 

Plant erect, drooping later. Leaf factor less than 2 ; lobes 5 
Young stem and leaves hairy. Bracteoles large, entire or with a few se 
apical teeth, loosely enveloping bud and in fruit sometimes rcfles 
Corolla yellow with deep red " eye ; petals opaque. Stigma eglandiil 
or few glands only. Capsule 3-4 celled, ovate Type 

Plant erect,* differing from Type 4 in greater rigidity of main sti 
and greater angle at which secondary monopodia arise (about 45®), a 
in the white corolla. Petals small, scarcely projecting beyond the bractee 
Tyl* 

Plant erect, secondary branching monopodial, when developed, shai] 
ascending. Leaf factor less than 2 ; flower white. The plant is stroni 
asymmetrical and the vegetative period very brief, the first flowers devel( 
ing while the plant is quite small. Growth continues throughout the seas 
the plant maintaining a marvellous fertility T}!)® 

Plant tall, drooping later. Leaf factor greater than 3 ; lobes : 
with an extra tooth on one or both sides of the central lobe frequeff 
developed. Young stem and leaves hairy. Bracteoles entire or ^ 
few apical teeth. Corolla yellow with deep red “ eye Stigma eglao^^'^ 
or with few glands only. Capsule 3-4 celled, ovate 
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, plant differing from above only in the colour of corolla which is white 
I scarcely protrudes beyond the bracteoles Type 9. 

Types 4-9 belong to the G. neglectum and G, roseum of Todaro, the 
fug/edum (Tod.) of Gammie and the G. arbor eum vars. neglecia and rosea 

plant tall with main stem weak and early drooping. Leaf factor great- 
thau 3 ; lobes 5-7. Bracteoles entire or with few apical teeth, large 
[ continuing to grow with the developing boll. Corolla pale yellow 
h deep “eye"'. »Stigina eglandular. Capsule ovate, very large with 
jierous seeds. G. cermium of Todaro and Gammie and G. arbor eum 
• aisamica Watt T}^pe 10. 

plant tall Tyeaf factor greater than 3 ; lobes 5-7 ; stem and leaves 
I deep red or purple colour ; bracteoles entire or with few apical teeth, 
olla with deep red “ eye petals white, tinged with pink along margin 

the portions exposed in the bud. 

G. sanguineum Hassk. var. minor Gammie Type ii. 

Plant small, with inonopodial secondary branches few or none. Leaf 
;or less than 2 ; lobes 3-5. Flower 5^ellow. Boll large. Includes types 


a China. 

Corolla yellow'eyed; seed with fuzz Type 12. 

)) » » » naked Type 13. 

1) without eye; seed naked Type 14. 


Plant differing from Type 2 in the character of the secondary branches. 
3 group includes a complex series of forms from Persia. The simplest 
a is the true G. herhaceum, Todaro. 

G. hirsuium Linn. This plant, which yields the bulk of the American 
:on crop, has formed the basis of numerous experiments in India. 

G. Stocksii Max. Mast. A wild form of Gossypium found on the 
sstone hiUs around Karachi. 

Pollination. — The cotton flower is hermaphrodite and self-fertilisa- 
1 is effective in almost every case. Experiments dn cross-fertiUsa- 
1 show that the different forms of Gossypium fall into two marked 
ups, the members of which are fertile inter se but completely sterile 
iveen the two groups. These groups are characteristic of the Old and 
New WJorld and are respectively characterised by united and free 
?ts. 

The colour of the corolla, — The colottr of the petals may be yellow, 
te or red. The latter colour is only found in Types 3 and ii and 
mds to the sap. Two forms of yellow are readily distinguished, viz. 
flow ' and ' pale-yellow 

Breeding experiments show that yellow is dominant both to pale- 
ow and to white. The inheritance of the pale-yellow factor is under 
;her investigation. 

The ' eye ' of the petal. — All true Indian cottons possess an eye situated 
•he base of the petal. In some Chinese forms the petal is self-coloured 
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yellow, and crosses between these forms appear to show that the 'eye 
factor is dominant, though in one case an intermediate form of eye 
peared and has bred tnie to this condition. This constitutes; therdo*. 
a further type. 

The ted colouring matter in the sap. — The presence of red colourit 
matter in the sap entirely masks the true petal colour. The true pet 
colour can only be directly determined in cases of diseased flowers or su( 
as open out of season. The factor for red- coloured sap appears to 1 
dominant over its absence, though the intensity of the colour is diminisli( 
and the petals attain a condition known as ‘ red on yellow ' when tl 
cross is made with a yellow-flowered plant. 

The type of branching and the length of the vegetative period. — T; 
axil of the" leaf of the cotton plant contains two buds, one main be 
to which the second is accessory. Vegetative growth is effected by t] 
development of a monopodium from either of these buds, reproductii 
growth only by the development of a sympodium from the forrher. Ther 
fore according as the main bud develops into a sympodium or a moiiop 
dium, so will the appearance of the first flowers be accelerated or retards 
in other words the length of the vegetative period is controlled by the for 
of the secondary branches. In pure monopodial types even the ultima' 
secondary branches are monopodial. In sympodial types generally 
few of the lowest secondary branches are monopodial. In hybrids bebve< 
these forms every gradation is found and the change from the sympodi 
secondary branching to the lower monopodial branching is so abrupt th 
the character can be conveniently expressed as the percentage of the ste 
bearing monopodial branches. In actual practice, however, growth dc 
not continue sufficiently long to enable this character to be determin 
accurately. The length of the vegetative period is therefore made use 
in this coimcction. Determination of the correlation coefficient betwe 
the type of branching and the vegetative period gave 0,6628 and 0.85 
for different series. 

Crosses between sympodial and monopodial types give Fj generatio 
with a vegetative period intermediate between those of the two parenl 
types and approximating in a greater or less degree to that of the sym^ 
dial parent. The F2 generation form a continuous series showing eve 
degree of length of vegetative period, but, though the full sympodial tv 
appears comparatively frequently, the full monopodial type only rarely 
never does so. In the generation the average length of the vegetati 
period of a family approximates to that of the Fg parents. 

Conclusions. — Up to the present these studies have been confined 
factors of considerable, though only indirect, importance. The moreintiica 
task of studying the commercially valuable portion of the crop is t 
subiect of further investigations. 
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P , Oils in the Seeds of Dumoria Heckeli and BaiUontUa toxisperma 

! pjgfre« — deWildemann, E. in Bulletin de I' Association des Planteurs de Caoutchouc, 
Vol- VI, No. 4, pp. 81-83. Antwerp, May 1914. 


Oiimoria Heckeli (i), found on the Ivory Coast by Chevalier is native 
' tropical virgin forests. Its seeds yield a semi-solid oil, snow white 
[jen fresh, with a pleasant sweet flavour and slightly aromatic, at the rate 
j5.;^ per cent, of the seeds or 33.25 per cent, of the kernels. 

Baillonella toxisperma Pierre, or Mimnsops Engler, has beenre- 

aitly found in the Mayumbe district of the Belgian Congo. It yields 
^hite aromatic oil at the rate of 56.04 per cent, of the kernels or 40.60 per 
|nt. of the seeds. 

* Both residual cakes are unfortunately toxic on account of the presence 
a glucoside of the saponin group, but they may be employed as manure, 
r they contain a considerable amount of potash and nitrogen {2 and 3 
ir cent, respectively) though very little phosphoric acid {Dumoria Heckeli 
per cent.). 


B - The Improvement of Indigo in Bihar. — Howard, a. and Howard, g. l. c. 

in Bihar Planters' Association Bulletin. CalcuUa, 1914. 

The cultivation of Java Indigo (Indi^ojera arreda Kochst.) in Bihar 
IS rapidly declined since 1910, owing to the increasing prevalence of a 
-called disease which prevents seed formation, “^'he disease appears 
(T\ ards the end of the monsoon and is characterised by a great reduction of 

E i surface and a change in the colour of the remaining leaves to a yellowish 
len slaty colour. Cultivation experiments have shown that this dis- 
ed condition of the plant is due to long continued wetness of the soil, 
hich leads to the destruction of the young feeding roots, followed by leaf- 
11 and more or less complete wilting of the plant. 

This wilting can be checked for a time if the plants are only pruned 
; the first cut, leaving one branch, instead of being completely cut back, 
he process is more conducive to normal growth and results in an in- 
ease in the total crop. 

After the second cut in an ordinary monsoon the crop ceases to be 
rofitahle and should be dug up to make room for rahi drops. 

The growth of indigo for leaf and for seed should be regarded as 
iparate things and seed should not be raised from the old plants which 
We been cut for leaf. The best method of obtaining good seed of Java 
fligo is tefsow the crop in lines about 24 inches apart in the middle of August 
1 high-lying, well drained fields which are in good heart. After gathering 
e seed the crop can be grown on for leaf during the next monsoon. Being 
ideep rooting plant, the surface soil may be harrowed and the weeds 
stroyed with great benefit to the plant. When wheat is grown as a 
Jver crop an early maturing variety with little foliage and stout straw 
the best results. 

Sehetion. — Owing to the frequency of cross-pollination the ordinary- 


■9 Sje FonR>JiER, J. Etude pharmacQlos,ique des s,ruines du Dumoria Heckeli ei du Bail 
toxisperma Pierre, Clermoat Feirand. 
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methods of single plant selection cannot be applied to this crop. Furtht; 
the method of estimating the indican-content is too difficult and expeasi - 
to lx; employed in selection experiments. Selection must therefore^* 
confined to tho.se individuals in the mixed crop which grow rapidly ar,- 
strongly and which by their habit of growth and amount of leaf surfaj. 
are likely to give the highest yields of leaf. A process of roguing wil! -, 
necessary to remo\’e all undesiralde types and prevent their crossing v,it; 
the better types. Similar methods require to be applied to the ordlnar 
Bihar indigo (/. sumairana), and a reliable system of seed distribuh,; 
remains to be established. 

629. - Hevea in Cochinchina. — GirArd, M. E. in Buildin Ec^mmique de 

Year XVII, No. 106, pp. 46- 53 - Hanoi, J^Jiuaty- February igr.j. 

Effect of the dry season on Hevea plantations. — The dry season is;; 
no way unfavourable to the growth of hevea in the deep soils of Cochinchin- 
more especially if the soil surface is kept stirred during the wet season j 
that the r a inf all is absorbed. In one year in which the dry season extendt 
over five or six months, the average circumference of trees increased 4 {■ 
6 in, in certain groups, while individual increases amounted to ■ 
much as 7 in. 'i'he dry season is moreover eminently useful in checking h 
development of fungoid diseases, especially Pomes semitostus. 

Contrary to results obtained elsewhere, the dry season apparent! 
has a very favourable effect on the yield of latex. During Novenibe 
December and J anuary the highest yields are obtained, reaching in tl 
latter month as much as 50 per cent, more than the average for the rair 
season. When vegetation becomes active again the yield decreases rapid 
and tapping is suspended. 

Tapping lasts about 300 days, during 180 to 200 of which the yield 
approximately equal to that obtained in the Malay States, whilst duiii 
the 100 to 120 days at the height of the dry season the yield is conside 
ably higher. 

Capacity of Annamite labour. — The skill and rate of working of tl 
tappers gradually improved, so that the number of trees tapped per hei 
rose from 125 to 400 per day. Further, each man, besides making thr 
excisions on every tree, wetted the cuts, collected the latex and the sera 
carried the latex to the factory and cleaned all recipients employed. 
the price of rubber went down, the process was simplified by suppre^ 
ing the use of water on the cuts, with the result that each man was able 
undertake 600 trees and each woman 450 trees per day ; these figures i 
present averages for all the coolies over a period of several months and a 
important, as three-quarters of the expenses of production are represent 
by the cost of tapping. The writer considers that the suppressi' 
of watering will not only economise labour, but also prove beneficial ! 
causing the latex to be less diluted and the rubber of better quality. 

Advantages of smaller excisions. — After numerous experiments, t 
method of practising three excisions, iS in. apart vertically, and onlyeiiga 
ing one-fifth of the circumference of the tree, has been adopted, as the long 
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X gives the wound a better chance of healing, while the yield is increased 
at any rate in no way decreased by limiting the tapping area, 

. Influence of the Partial Removal of the Bark on the Yield 0! latex in 

Maaihot Glaziovii (i). — Zimmermann, a. in Der Pfianztr, Year X, No. 4, 
pp. 180-188. Daressalam, April 1914. 

Experiments carried out at Amani and Victoria have shown that the 
:tial or total removal of the bark of Maniliot Glaziovii increases the 
Auction of latex. Of the two methods, the partial removal is more 
be recommended, not only because it has a better effect on the yield of 
ex, but also because it requires less labour and is less liable to damage 
? tree. 

- The Industrial Uses of Maize when Cultivated for Sugar. — boyer, i. in 

La Sucrerie Indigene d Coloniale, Yt*ar 4g, Nos. 10. 11, 13, 17, pp. 226, 252, 299, 
343 } 392. Paris, March ii to April 29, 1914 (2). 

After a short account of the history of the subject, the influence of 
tration on the sugar content of maize juice is discussed. Of all known 
ieties the Giant Servian is the one which has the richest juice in sugars, 
tJiT mellE has also reported a variety from the Ivory Coast which yielded, 
h male castration alone, a juice containing 10.49 cent, of saccharose 
1 1.23 per cent, of glucose, whilst the male castrated Servian variety 
y yielded 9,68 per cent, of saccharose and 1.32 per cent, of glucose. 

The production of sugar from the juice has still to overcome certain 
jctical difficulties. The ordinary process of extraction in use in sugar- 
?t factories only results in about half the saccharose being obtained in 
: form of crystallised sugar from a juice of 59 per cent, purity. The resi- 
il molasses contain a high percentage of glucose and are approximately 
the same quality as molasses from refineries ; they could be profitably 
•d by working them up with the fibrous residues into stock food at the 
;ar factory itself, the food value of such a product being estimated on 
: basis of food values in straw. Or a still better use might be to reduce 
‘ stalks to a fine meal after a preliminary drying, and put the product 
the market either in the pure condition or mixed with various other 
:als to increase its nitrogenous content and make it into a better balanced 
d. As the maize would be harvested during the warmest season of 
; year the stripped stalks could quite well be set up in sheaves to dry, 
that the^r water content should be reduced to 15 to 20 per cent. 

As raw material for the manufacture of denatured alcohol, maize is 
>erioT to beets both with regard to the produce obtained per ton of 
ated substance and to the possible profits. In comparing Giant Servian 
ize with beets of a corresponding sugar content, the value of the 
•ize works out at 3s gd per ton more than that of the beets ; moreover 

- distillery residues of maize can be sold to paper works at 3.*; 6 d per 
1, while the beet pulp is only worth 2s 6 d per ton. 


U) See ZiMMERMAXN A., Der Manihot-Kautscbuk, p. 176. 
(^) See No. 512, B. May 1913. 
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632 ^ Comparative Water Absorption of Sugar Cane Plants when Suffering 
Sereh Disease {i) — Bremekamp, C. E. B. (Pa&oeroean Experimeutal Statifaij ... 
Archief wor Suikerindttsiric in Xederlandsch- Indie, No. 14, pp. 514.519. Sourabay; 
April 1914. 

The vascular system of sugar cane plants suffering from sereh is stopp^; 
up with gummy matter which influences the circulation of water in [v.. 
plant so that healthy stems absorb i.r8 times more water than affects; 
stems. Using a lithium salt as an indicator, the writer showed that 
salt had risen to a height of 70 cm. in 3 54 in a healthy plant, whi^ 
in a diseased plant it had only reached 30 cm. 

633 Coffee in Tonking. — Borel, M. in Bulletin Bcmomique de I'lndockine, Year Xvr. 
No. 106, pp. 54-60. Hanoi, January-February 1914. 

The coffee bush is little pruned in Tonking owing to the borer (X;,i 
trechus quadmpes), which causes so much damage on plantations tha: 
planters allow suckers to grow in order to furnish a substitute for tlii 
parent bush when the latter is attacked by the beetle. On the other han; 
the bushes are kept low by being topped as soon as they are one year 0!' 
in order to develop the lower branches and expose the young plant lesst 
the action of the wind. Usually the trunk is not allowed to grow abov 
5 ft. making with the uppermost branches a total height of 6 to 6 1/2 It. 
which could not be increased without letting some of the fruit get out 0 
reach of the pickers. 

Manurial requirements per bush are : 55 lbs. of dung every two years 
oz. of nitrogen, i oz. phosphoric acid and 2 % oz. of potash every yea: 
and every three years a dressing of lime varying in amount with tli 
nature of the soil. 

The yield per bush varies from I/2 lb. to 2 lbs. of coffee, with an avera?i 
of about I lb. Approximate estimates of expenses and returns on cofie 
plantations are as follows : 


A. Plantation of ^0 000 bushes, 

£ 

Total cost ofr establishing plantation spread over 4 years . . 4 310 

Expenses during 5th year i 188 

Sales during 3th year: 

44 000 lbs. of coffee i 804 

live stock mu on the plantatiou ^25 

Total sales ... £ 2 029 

Total profit 841 

less 15 per cent, to manager 126 


net returns ... £ 715 


or a return of r6.6 per cent, on a capital of £4 310 over and above a 5 percent, inters 
on capital allowed for in estimated expenses. 


(i) See No. 1541, B. May ion. 
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B plantation of 160 000 bushes. 

£ 

total cost of eatablishing plantatiMi spread over 4 years, . lo 512 
5th year: 

expenses. . . ( estimated to counterbalance 3 267 

receipts . . f another 3 310 

6th year: 

expenses 3375 

receipts . , , 6505 

total profits £ 3 130 

less 15 per cent, to manager 470 

net returns ... £ 2 660 


return of 25.3 per cent, on a capital of £10 512 over and above a 5 per cent, interest 
apHal allowed for in estimated expenses. 

- Mocha Coffee Culture, — Ries, M. and Bardey, P. m The Tea and Co§u Trade 
journal, Vol. XXVI» No, r, pp. 19-26. New York, January 1914. 

McKiha coffee derives its name from the small ruined town on the South 
ibiati coast of the Red Sea from which it used to be exported. It is 
absolutely unique product with a flavour and aroma quite distinct from 
Abyssinian variety, though many writers consider them identical. 
The tree is cultivated in the province of Yemen, South-western Arabia, 
terraced slopes, a southern aspect being preferred. The seeds, after 
iig separated from the pulp, are rolled in ashes and preserved in a dry 
ce. Seedlings are raised in nurseries on a fertile and well manured soil ; 
y are protected from the sun, watered frequently and transplanted 
:e or twice before being finally planted out 2 to 3 yds, apart. Planta- 
is are all in the immediate neighbourhood of wells, as irrigation is 
olutely necessary ; the soil has to be kept loose and permeable by 
eated cultivations. The crop is harvested continously from August 
March ; the seed is hulled in a small stone mill, spread out to dry and 
ked in bags made of woven aloe fibre (« sanseviera ») and lined inside 
h the leaves of palm trees (« doum ») , this packing being known in 
trade as the Mocha bag and constituting a kind of certificate of origin. 
The trees belong to three main types : i) pyramidal with the biggest 
nches at the base ; 2) umbrella shape with the lower part of the trunk 
e ; 3) bufh shaped. 

In the low regions where rain is abundant, the fruit is larger but of 
^rior quality ; in the hot dry uplands, growth is slower and the grain 
nialler and rounder, but of the finest quality. 

The annual production of Mocha coffee is about roo 000 bags of 
I lbs. each, and the principal importing countries are the United States 
Ich takes 30 per cent., Prance which takes 20 per cent, and ^ypt which 
^ 18 per cent., others being the Red Sea ports (7 per cent.), Germany 
per cent.), England (5 per cent.), Spain (3 per cent.), and Austria (3 per 
b). About half the amount is exported from Aden, and half from 
deidah. 
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635 - Vanilla in Madagasear, — Fauch^re, a. in journal d ' a gncuUure Trcpi. 

Year XIV, No. 154, pp. 105-109. Paris, April 30, 1914. 

Vanilla is successfully cultivated on various kinds of soil in Madagasc 
not only on granitic alluvial soils, but also on the sandy soils of the co 
and on basaltic or volcanic soils, though the two latter kinds are perb 
the most suitable. From a series of analyses carried out by the write 
would seem that a soil with a high phosphoric acid content is sped? 
good, the best at Nossy-Be containing a minimum of 0.4 per cent, andt 
of the most productive plantation containing 0.75 per cent. 

The most usual shade and support tree is Jatropha Cureas, but t 
ccena tesselata is also frequently used. Vanilla cuttings should al? 
be at least 5 ft. long ; they cost 2d to 2 each. Decomposed bani 
stems are frequently used as manure in vanilla plantations. 

The production of vanilla in Madagascar has been increasing of rec 
years. The figures for 1903-1912 are as follows : 


Amount Value 

tons £ 

1903 11.5 8 264 

1904 9-1 6 892 

1905 30,4 r8 619 

1906 40.0 19029 

1907 50.0 39 875 

1908 56.4 41 748 

1909 42.6 47839 

1910 42.2 50 846 

1 91 1 51.7 40986 

1912 112.0 J42217 


Further increases are anticipated, but over-production will be chede 
by the growing practice of planting other crops in vanilla districts. 

Plant bugs are destructive to vanilla in Madagascar, especially Mem 
viccinia which punctures the pods and young buds, causing them to fai 
Preventive measures have not yet been thoroughly investigated, but 
would seem that the only means of checking the parasite would be treatiue: 
with hydrocyanic acid. 

An average yield of vanilla in the green condition would amount; 
530 lbs. per acre, while expenses of establishing the plantation al-e estimatt 
as follows : 


per acre 

£ == 

ist year - clearing ground, planting shade and support trees, 


planting vanilla cuttings, 3 hoeiugs 14 7 

2nd year - 3 hoeings, cutting shade trees, replacing cuttings . 5 ^7 

3rd year - as 2nd 5 17 

4th year - as 2nd, pollination (?2s) and harvest (14s) ... 7 ^3 


£33 M 
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I -The Cultivation of Poppies for Opium and Seed in Various Countries.— 

£fiquiry made by the ludernational Imiitute oi A^ficuUure. 

The cultivation of poppies for opium in the J'ar Hast has been somewhat 
jcked of recent years, but the crop remains an important one in many 
intries on account of the edible oil produced from its seeds. The re- 
js to the circular letter on the subject sent by the Institute are abstracted 
ow. 

Australia, — Victoria is the only State in the Commonwealth in which 
:>pies are cultivated on a commercial scale, and even in that State, 

I area under the crop is very small, consisting of one or two acres during 
I years 1908*1912 with a total yield of 89 lbs. of opium in the whole 
•iod. The present price of opium is 30 s a lb. and the product is 
d exclusively for pharmaceutical purposes. 

China. — According to the special convention of the Opium Agreement 
ned in 1911 between the English and Chinese Governments, the cul- 
ation of the opium poppy in China and the importation of opium from 
lia were to be proportionately and progressively reduced, starting from 
luary ist 1911, so that both local production and imports were to cease 
irely by the end of 1913 and opium smoking to be prohibited after 1917. 
Egypt. — Poppies are cultivated in Upper Egypt chiefly for the sake 
Dpium ; oil is also extracted from the seeds and used for cooking. 

Three varieties are cultivated, having respectively red, yellow and dark 
iwn seeds, and all belong to the same species. In 1912-1913, 516 feddans (i) 
re under the crop, which is partly raised as a pure crop and partly 
Tiixed cultures with other crops, such as wheat, barley, onions, fenugreek, 
ihamus oxyacantha. Seed is sown in October, after the flood, at the 
e of 1 kadah (2 % quarts) per feddan and mixed with fine soil to facili- 
5 the operation ; no manure or irrigation water is applied. After a month 
plants are singled 6 to 8 in. apart and 12 days later they are earthed up. 
len the plants are five months old, an incision is made in the capsules 
I the opium is collected the following day in the form of the solidi- 
i exudate, which is then kneaded into cakes and dried in the sun for 
r days. Each capsule is tapped three times. 

A considerable amount of labour is required for tht crop, making the 
t of cultivation rather high : 

Cost per feddan, 
piastres (2) 


Ploughing 50 

SoVing 4 

Singling 4 

Earthing up 9 

Making incisions 45 

Collecting opium 120 

Kneading » 9 

lYansport and storage 9 

Hand threshing the seed with flails . 10 

Cleaning the seed 10 


270 (£2 15s yd) 

0) I feddan = j.038 acre. 

{2) I piastre 2.46^. 
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The total production per feddan amounts to r% ardebs (8 busli^j 
of seed, worth 112 piastres (£ i 3s) , 8 rotl (i) of opium, worth 960 piastr* 
(£ 9 17s) and 120 rotl of oil. The stalks are sold for fuel and fetch 5s ^ 
feddan. An ardeb of seed yields about 80 rotl of oil, and the opium cont^ 
an average of 8 to 12 per cent, of morphine. Prices are very stable. 

The only parasite dangerous to poppies is Agrotis ypsilon, whicli; 
kept in check by hand-picking the larvae. 

No statistics exist on the consumption and exportation of opium, i,; 
imports for the years 1909-1912 were as follows : 


Amount Value 

lb6. £ « ^ 

1909 II 030 7 10 9 

1910 12961 ir 5 6 

1911 10815 802 

1912 4 309 376 

Franck. — Poppies are cultivated in various districts, more especial 


in the departments of Somme and Pas de Calais, but also in those of Ai 
Aisne, Aube, Cher, Doubs, Maine-et-Loire, Ni^vre, Nord, Seine-et-Mam 
Deux Sevres, Vienne and Yonne. The crop is raised for the sake of the! 
obtained from the seeds, which is used as an edible oil in the north and a! 
for the manufacture of paints. The two varieties of Papaver somnifen 
known as Pavot Gris Ordinaire and Pavot CEillette Aveugle are grow 
The area under this crop, which was between 12 000 and 15 000 acres 
1900, was reduced to between 6450 and 6650 acres in 1910 and 1911. 

Poppies replace beets or flax in the rotation. The land is prepar 
by autumn and spring cultivations, and seed is sown at the beginning 
April at the rate of 2 to 3 lbs. per acre. Farmyard manure is apph 
or cake residues, with 4 to 5 cwt. of superphosphate per acre. After-c 
tivation consists in hoeing and singling to a distance of 8 in. apart. Eighte 
to twenty -seven bushels of seed are obtained per acre, yielding 45 to 50 j 
cent, of oil. Mean annual values for the period 1902-1911 are as follow 


Total area under the crop acres 10 295 

Total production tons 5 100 

Production per acre lbs. i 108 

Total value of crop £ 77 04S ^ 

Value of I cwt. of seed s 15 


French publications dealing with the subject. 

Mohahed Effexdy CharkAny. — Thhe sur ^opium, soutenue devant I'Ecolc de 
macis de Paris. Paris, H. Plou, 1896. 

Gastinel. — Monopaphie des opium de la Haute-E^ypie {Metnoires de 
E^yptkn, Vol. I). Paris, 1862. 


(r) rotl 0 9905 lb. 
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et CJ®. — L'opium, son histoire, sa ciUtwe, ses applicodons. Paris, 1900. 
de Pharmacia et de Chimie. 


Vol. 

Page 


13 

105 

Culture eu Armenia. 

23 

99 

R^colte en Bithynie. 

I 

415 

Culture dans la Haute-Egypte. 

7 

137 

» 

18 

66 

Culture cn Ch*ne. 

19 

158 

Culture dans ITnde. 

6 

481 

Culture dans la Zamb^zie. 

21 

403 

Culture aux Etats Unis. 

35 

542 

Culture. 


kallamel has also receatly (1913) published a book oa opium. 

Japan. — Poppies are only cultivated on a very small scale for the 
of the flowers and seeds, which are used in perfumery. 

British India. — Poppies are cultivated in the United Provinces 
gra and Oudh, in certain States of Raj put ana, and in Central India, 
;hey are no longer grown in Bihar. Opium production both for home 
iimption and for export is the main object, but the seed production 
K) considerable, as shown by the following figures : 



Exports of poppy seeds. 



Amount 

Value 


cwt. 

£ 

1910 . . . 


559 890 

1911 .. . 


545 871 

1912 . . . 

497 862 

391 899 


The alkaloids morphine and codeine are manufactured from the opium 
are mostly disposed of on the London market. 

Owing to the restriction in the export of opium to China the area devot- 
0 poppies in India has decreased from 564 585 acres in 1906-1907 to 
558 in 1912-1913 and to 156 250 in 1913-1914. 

The white variety is commonly cultivated, and grown from October 
larch after maize or millet. Usually it is grown alone, but occasionally 
preceding maize crop is left standing to attract the insects which would 
Twise injure the poppies. Heavy black cotton soils are preferrred, and 
is are selected in the highly manured circles round the villages, which re- 
€ 150 to 200 maunds (i) of cattle dung per acre per annum ; in Patch- 
the land is often manured by herding sheep and goats on it, the dung of 
ch is supposed to be of pecuhar value. The plants benefit greatly if 
'1 are irrigated with well-water impregnated with nitrates (Khari), and 
lured with earth impregnated with saltpetre (Nonamati) or well rotted 
’ dung ; ashes are also extensively used as top dressings. A finely 
fdered tilth is absolutely essential and the land is ploughed as 


(i) maund = 28 lb. 
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many times as the cultivator has leisure for. Seed is sown from the rtiit. 
of October to the end of December at the rate of about 3 lbs. per ac 
having been previously mixed with earth. The ground is almost a]^; 
prepared for sowing by a watering and in the drier portions of the Ucr 
Provinces the plants are irrigated once a fortnight or three weeks bet^j 
germination and harvest time, while in the Benares division four orf| 
waterings are usually sufficient. The field is kept scrupulously ck; 
being weeded and thinned at frequent intervals. 

The crop is ripe in February or March and the opium is extracted 
means of incisions made in the pods in the afternoon, the exuded 
been collected the next morning. Each pod is lanced three or four ti: 
at intervals of two to four days. Linseed oil is freely used to remove opii 
that has hardened on the pod and as a medium in which to store the opi; 
to prevent its drying out. 

The process of manufacture is not ordinarily undertaken by the c 
tivator, but is in the hands of firms by whom the produce is bought and 
whom the cultivator is often partly financed. The process is a very sinj 
one : the opium is kneaded into balls and stored in racks covered with « 
dry leaves and stalks of the poppy plant. As it dries, the balls are apt 
lose their shape and are periodically examined and reshaped, consiit 
able importance being attached to the balls being spherical in shajDe a: 
free from cracks, especially by the Chinese connoisseur. : 

Cultivation expenses amount to roughly 40 rupees {£ 3 6 s Sd) per ac 

The specific diseases to which the poppy is subject in India are: fl)i« 
canker ; b) sun buniing ; c) sclerosis, the symptoms of which are a grada 
drying and hardening of all the plant tissues ; d) paiechia, in which i 
cuticle of the leaves becomes more or less densely covered with speck? 
spots somewhat resembling those caused by the bite of insects ; s: 
e) gangrene, which mostly affects the soft, herbaceous parts of the pla: 
Injuries are also caused by broomrape, various fungi, insects and bh 

The output of opium during 1912-1913 was approximately 19 ^ 
cwt,, excluding that grown in the Native States for which no reliable! 
tails can be given. The average content of morphia in opium ranges b 
6 to 10.26 per cent. The whole of the opium produced is sold to Gove 
ment by the cultivators at a fixed price and is then manufactured for 
port and for internal consumption. The quantity intended for export 
put up to public auction in Calcutta every month in chest;^ contain 
140 lbs. each. 

Imports and exports of opium during the period 1908-1912 are gi’ 
below ; imports consist mostly of Persian and Turkish opium required 
pharmaceutical purposes; exports go to China and other countries. 


Imports Exports 


lbs. cwt. 

190b 2i3 SS210 

1909 260 81 329 

1910 431 68392 

1911 422 62575 

1912 554 42787 
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during 1913 quantity to be exported was fixed at 32 125 cwt., 
ystematic reduction being due to the policy of restricting exports 
^oa. The estimated annual consumption of opium in British India 
982 cwt. 

^or further reference see : 

.;;/s Dictionary of the Economic Produci:, of India, Vol. VI, Pan I. Dondon, W. H. 
ad Co. 

.'ethERDANds. — Poppies are cultivated in districts possessing a 
soil, more especially in the provinces of Groningen, North Holland, 
Holland and Zealand. A variety of Papaver somnifenmi L. with blue 
ers, indehiscent capsules and grey or grey-blue seeds is in common use, 
the plant is cultivated for the sake of its seeds from which oil is extracted, 
average area under this crop during the period 1901-1911 was 808 acres, 
increased to 1623 acres in 1913 owing to the rise in price of the seeds. 
Poppies follow red clover, oats or barley in the rotation: cultivation con- 
ia ploughing deeply and applying dung or superphosphate according as 
)ieceding crop was a cereal or a leguminous crop. Seed is sown in April 
iay in drills 24 to 26 in. apart and the plants are singled to a distance 
to 5 in. apart in the rows. The crop is kept hoed and ripens in August. 
I harvested in a very dry condition so that the capsules may be threshed 
ediately ; if threshing has to be delayed the plants are tied in bundles 
placed in small heaps. 

The average production per acre amounts to 18 to 22 bushels of seed, 
iag 50 to 60 per cent, of oil, and 12 to 16 cwt. of straw. Poppy cake 
s a useful cattle food, but the poppy straw is of very little value. 

Prices for poppy seed ranged very high in 1910, causing an increase 
j area under the crop in 1912. As a result, before the harvest the seed 
ed £i 9$ a cwt., but after it fell to about £1. 

Poppies are a hardy crop aud have few enemies in the Netherlands. 

There exists no special publication on the cultivation of poppies in the 
erlands, but a chapter is devoted to the subject in Byzondere Planien- 
, ]. Z. Ten Rodengate Marissen. Groningen. J. B. Wolters. 
Persia. — Poppies are cultivated in all the provinces except Kazvine, 
djan, Guilan, Mazenderan, Astrabad and parts of Azerbaydjan. The 
te flowered variety is commonest and the red and purple flowered vari- 
sare alscF grown, the production of opium being the chief object. The 
i'est is very early, especially in the south, so that the crop is usually 
)wed by melons, sesame, lentils, beets, millet, etc,, and then the land 
gain put to poppies, or the poppy crop may be followed by two years' 
w. Cultivations consist of a single ploughing (or spading in the South) 
dung or nightsoil is used as manure. Seed is broadcasted at the 
• of 1.4 to 1.8 quarts per acre. The crop is hoed for the first time as soon 
seedlings have four leaves and they are then singled to a distance of 
‘ S in. apart ; a second singling takes place after 20 to 30 days, further 
‘oing out the plants to 10 to 12 in, apart. Irrigation is applied as re- 
■^d with a maximum of three waterings. 
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Opium collecting from incisions begins when the two lowest 
have turned yellow, when the three upper leaves begin to lose their co;; 
and the operculum of the capsule blackens. Incisions are made at 
and the exudate is collected at sunrise the next morning. A seoj 
incision is made a few days later, but the yield in this case is 15, 
smaller. 

Expenses for raising the crop amount to about £5 per acre, aver; 
returns being 200 lbs. of seed and 32 lbs. of opium per acre, fetching vj 
per cwt. and 14s to £i 5s 2d per lb. respectively. Imports: 


exports of opium are 

as follows : 

Amoust 

Value 



lbs. 

£ 

i 

1908 

997 

354 

\ 

1909 

543 

174 

Imperil . . f 

1910 

610 

232 

I 

1911 

7915 

7636 

f 

1912 

2 421 

2 834 

/ 

1908 

580 737 

250 112 


1909 

663 345 

306034 

Export- . . . 

1910 

494 434 

229 042 

1 

1911 

528959 

391 317 

I 

1912 

719 162 

607238 


The home consumption is considerable, though its actual araouDt 
unknown. 

Servia. — Poppies are cultivated on a large scale only in tb 
parts annexed during the late war, and n data ^ n the subject are 
present available. 

637 - Cymbopos^n color Atus OH from Fiji. — Bulletin of the Impefiallmhi 

Vol. XII, No. I, pp. 48-51. Ivondon, January-March 1914. j 

Recent investigations have been carried out at the Imperial Institi 
on the composition of the essential oil of Cymbopogon coloratus. The pri 
cipal constituents are citral (40 per cent.) and geraniol {23 per cent, inti 
free state and 10 per cent, in theformof geranyl acetate); the oil is therek 
intermediate in composition between citronella and lemon-grass oils aiidu 
assigned a value intermediate between those of the two above prodiic 
by commercial experts. 

638 - Winter Spraying of Fruit Trees with Nitrate of Soda. — ballakd, ^v. 

and VoLCK, W, H, in Journal of Amculfural Research^ Vol. I, No. 5, pp. 43 ^ 

-f- 2 plates, Washington, D, C., February 1914. 

These experiments on the effect of winter spraying with various sol 
tions on the time of blooming and yield of fruit were begun in Februai)' 
and continued during 1913. The orchards used consisted of the Yellc* 
Bellflower variety of apples, which bloom abundantly but only set a p® 
crop of fruit. 

Seven 12-year-old trees were sprayed on February 2, 1912, with 
solution of : nitrate of soda 50 lbs., caustic potash 7 lbs. and water 50 
Ions, at the rate of 7 gallons per tree. Adjoining this row was a check if'' 
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ven trees which received no winter spraying and a selected vigorous 
which received 50 lbs. of nitrate of soda ploughed in and washed 
1 by the rains. In April it was found that the nitrate spraying had 
need the blossoming period about two weeks ahead of the normal pe- 
The foliage buds were not so much affected, their condition remain- 
imilar to that of the check row. Later in the spring the effect on the fo- 
growth became more pronounced and the sprayed trees assumed a 
vigorous green appearance than the check trees. The single tree 
received 50 lbs. of nitrate of soda applied to the soil showed no greater 
ir than the check trees. During the summer both rows received spray- 
for the control of apple powdery mildew and codling moth, and the 
loss from these and other insect pests did not not exceed i per cent, 
ther plot. 

[n the autumn, the check row of trees yielded 8 loose boxes of fruit, 

; the nitrate-sprayed row produced a little over 40 boxes. The single 
vhich received 50 lbs. of nitrate as fertiliser showed no increased produc- 
In the spring of 1913 this row of nitrate-sprayed trees showed 
plump fruit buds and blossomed several days ahead of the control 
showing that the effect of the winter spraying continued to some extent 
le second year. 

nmilar experiments were carried out in 1913, using different solutions ; 
LS found that: 

I. A solution of nitrate of soda (i lb. per gallon) stimulates the trees 
ossom earlier, and the effect is increased by the addition of either 
ic soda or caustic potash. 

2. The effect is proportional to the strength of the solution within cer- 
limits. The best results were obtained with a solution of the following 
gth: 


Nitrate of soda 200 lbs. 

Caustic soda 20 lbs. 

Water. . 200 gallons 

3. Oxalic acid at the rate of 50 lbs. per 125 gallons of solution can 

cc the caustic soda with equally good results. 

t. ^vitrate of lime (130 Hds. per 100 gallons) and calcium cyanamide 
bs. in iQo gallons) also caused the trees to bloom earlier. 

5- Sulphate of ammonia is considerably less effective than nitrate of 

6. Sodium chloride jpioduced a distinct effect, sulphate of potash a 
t effect and double superphosphate none at all. 

7- The results with stone fruits were not so striking as those with 
‘s and pears, but it is possible that stronger solutions together with 
-I and repeated spraying may bring about better results. 

Rain immediately following the application will wash much of the 
nal off the trees, and it appears that at least a week of clear weather 
W follow the spraying, in order to ensure good results. The greater 
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danger of injury from frost that might result from forcing tr^s into blooj 
earlier than normally would have to be taken into consideration in rua^ 
practical use of nitrate spraying in winter. 

639 - The Effect of Dust ffoin Cement Mills on the Setting of Fruits,, 

Andersox, P. T, in The Plant World, Vol. 17, No- 3, PP- 57-68. Tucson, Arizct. 

Marcli 1914. 

The decrease in the productivity of fruit trees in the vicinity of 
mills is attributed to the solution of the dust in the stigmatic secretion 
which prevents the germination of the pollen. The dust contains 
large amount of alkaline soluble lime, and artificial tests show that poljj 
will not germinate even in a very weak solution of the dust. 

640 - Shallow Cultivations in Vineyards, — codderc, in Compfes-Rendus de 

Ginerale de igi 4 de la Societe des A'^riculU'urs de France^ No, 3, pp. 525-526. Ps.-; 

May 19, I9I-1' 

In order to avoid chlorosis in shallow soils overlying chalky subsoi 
very shallow cultivations, less than i in. deep, were adopted and ^ 
good results. Not only were the vines less affected with chlorosis, ;• 
they also suffered less from drought. A light spring-tine cultivator u 
used for the purpose, and cultivations had to be carried out before t. 
weeds got any hold 011 the land in order to keep it clean. Suchsba& 
tillage cannot be practised indefinitely, as after a certain number of vk 
the soil must again be stirred to a greater depth and well manured 
order to stimulate the growth and development of the roots, which wou 
otherwise succumb to the attacks of phylloxera. 

641 - Influence of American Vine Stocks on the Quality of the Wine Produced 

Champagne, France. — Maxceac, F. in La Vie Agncohei Rurale, Year III, Ko, 

pfp. 621-634, Paris, May 2, 1914. 

The wine produced from grafted vines has been compared with ti 
from ungrafted vines each year since 1897. A number of research static 
exist for the purpose in Champagne and growers send in numerous satnp 
to be examined, so that a large amount of data is accumulating and 
will shortly be pqssible to publish a list of American vine stocks classic 
according to their influence on the resulting wine. 

The quality of samples is determined partly by tasting and par 
by chemical analysis. Testing is carried out at various times of ye 
in the January or February following the vintage, and again iij subsequs 
years during the second fermentation in bottles for charapagnisation; tl 
reliable results are obtained by following out the process of maturation 
the wines. The iiu^esti gallons have shown that ‘only a few stocks exeic 
an unfavourable influence on the wine; the majority when grafted ^ 
Meunier, Pinot noir and Chardonnay Wane, yield wines up to 1 
general standard of the district; specially good stocks recommended 
the writer are the following : 

Chasselas X Berlandieri 41 B for calcareous soils. 

Berlandieri X 420 A, 34E. M. aod 

Riparia X 3309 and 101-14. 
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the stocks influence the ripening period : for instance Pinot noir on 
paria Gloire of Montpellier ripens 8 to 10 days sooner than on its own 
Ifs; on Chasseias Berlandieri 41 B it is 5 to 6 days earlier ; ^lourvMre X 
, Petris 1202 on the other hand retards its ripening 8 to 10 days, while 
X Rupestris 5306 and 3309 also have a slight retarding influence. 

- the Papaya In Hawaii {1}. — HigGEss, J. E. and holt, V. S. in Hawaii Agri- 
Experiment Staiionf Bullet in ^ No, 32, pp. 44. Washington, March 26, 1914. 

The papaya (Carica papaya) flourishes in all drained and aerated soils 
Kawaii. Though irrigation will increase the crop, an abundant water sup- 
• is not essential and papaya wiU give good results on a soil just too dr\^ 
oranges. Suckers should be removed at first, but after the plant has 
ited two or three times, the main stem should be cut down and replaced 
one of the suckers left for the purpose. The whole plantation should be 
lewecl after about four years' bearing. 

The fruit will travel well if certain precautions be taken, i. e. the fruits, 
jferably those belonging to the long-fruited varieties, should be picked 
the first sign of ripeness, wrapped in paper and packed in straw board 





-> 


Fig. I. — Crate for transport of papayas (open). 


well ventilated crates (the size of the latter is indicated in the accom- 
ming figs, in inches) . 

Seed kept for propagation is washed and dried and preserved in glass 
ttles; it is sown in a well drained soil and germination takes place in from 
0 to six weeks according to the temperature ; when one month old the 
idliags are transfered to a nursery, and at two months old are planted 
t about 10 feet apart. Experiments on vegetative propagation carried 
f at the Experiment Station have given promising results, making it 
obable that the fruiting season will eventually be made several months 
■lier. In breeding papayas, the following points should be borne in mind : 

(j) See No. 813 B. July 1913. 


6 
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1. Trees bearing their fruit high (more than 6 ft. from the soil lev^ 
are preferable to those bearing their fruits close to the soil. 

2. Numerous lateral branches requiring frequent pruning are a disa^; 
vantage. 

3. Hermaphrodite or elongata varieties are better than rouaj 
dioecious varieties, as males represent 75 to 85 per cent, of the latt^! 
and cannot be distinguished before flowering. 

4. The most desirable size of the fruit depends on the use to whkEj 
is to be put. Table fruit should not be too large, while fruits for the pro 
Auction of papain should, other things being equal, be as large as possiblf 



Fig. 2. — Crate for transport of papayas (closed) . 

and for this latter purpose too, fruit with a high papain content shoul 
be selected. 

5. The long and round varieties should be kept separate and bred^ 
constant and distinct types, 

6. At present there is a tendency to unequal ripening of the opposit 
ends of the fruit which should be corrected. The ripe fruit should be of 
fine yellow gold colour , the flesh should be firm and of a yellow, red or pic 
colour, easily detached from the seeds and placenta and possessing a goo 
flavour. 

The papaya tree is subject to attacks from Tetranychus sp. on the lowt 
surface of the leaves and on the fruits, and from the larva of the fly Cryl 
/oblabes aliem, neither of which are serious enemies. 

The harvest and preparation of papain are described in this bulletin. 

643 - Propagation of the Seedless Breadfruit* — Wester, p. j. in The phUippi'- 

A^ricuUural Review, Vol. VII, No. 3, pp. 97-99. Manila, March 1914. 

The seedless breadfruit is one of the best and most nutritious fniit 
in the Philippines, but it is also one of the rarest owing chiefly to the diff 
culty of propagating it. The ability of the roots to sprout under certai 
conditions led to a series of experiments being carried out in 1913 at th 
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15 Experiment Station with the object of finding a simple and prac- 
niethod of propagation. The following method gave good results : 
cuttings 20 to 25 cm. (8 to 10 in.) long and 1.5 to 6 cm. to 
II.) thick are struck in a bed consisting of a layer of clean sand 18 cm. 
in.) thick situated in a sheltered and well drained position. The 
igs are inclined at an angle of 45*^ and buried three-quarters of their 
b, being set 20 to 30 cm. (8 to 12 in.) apart in rows 30 to 50 cm. (12 
in.) apart . If planted in the rainy season, the cuttings require no 
»r care; if not they must be watered. When 20 to 25 cm. (8 to 10 in.) 
the cuttings are transplanted to a rich shaded soil, and when the 
5 are 60 cm. (24 in.) high they are ready for transplantation to the 
rd. The roots should be disturbed as little as possible during the 
tion and a large ball of earth be moved with the plant. In replant- 
is important not so set the plant deeper in the soil than it was in the 
ry and a plentiful use of water should be made both before and after 
peration. 


LIVE STOCK AND BREEDING. 

Results of Preventive Inoculation against Foot’^nd-Mouth Disease in Hun 
,ry,l913. — Mezay, B^la AlMorvosi Lapok, 1914, p. 238. 

Tom observations made by the writer during the last campaign against 
and -mouth disease in Hungary, it appears that, after undergoing pie- 
ce inoculation against this disease (aphtisation), a large number of 
ds became seriously ill. In many cases recourse had to be had to 
tions, while in others further complications caused by other diseases 
jet up, and some cases resulted in death. 

n one district, the disease reappeared two or three months after the 
lation in a form more dangerous than the first. 

Utilization of Potato and Jerusalem Artichoke Haulms. -- voltz, wilhelm; 

.UDREXEL, August; and Deutschland, Arnold in Landwirischaftliche Jahrbiichcr, 
‘I.46, Part I, pp. 105-160. Berlin, March ii, 19:4. 

"he writers carried out at the Berlin Agricultural College exhaustive 
iments on the utilization of dried and ensilaged potato haulms and 
leaves and stalks of Jerusalem artichokes. The animals used for the 
iments were three sheep and four milch -cows ; they were fed good 
ow hay .besides the exi>erimental fodder. The haulm was from Sile- 
)tatoes, and was dried in a hot-air apparatus ; some was fresh when 
diile some had been frosted. For the utilizationtr iais, two sheep were 
•ch lb. of hay with i lb. of haulm, the fresh haulm period preceding 
osted haulm one. 

'rom these trials, as well as from a previous one (i) made with haulm 
\Vohltmann potatoes dried on the field, it appears that the percentage 
:ibility of dried potato haulm is about as follows: 

) W. Voltz and A. Baudrexel: Ueber die Verwertung des Kartoffelkrautes und 
•rtoftelbeeren durch Wiedeikauer. Landw. Jahrbiicher, Vol. 4.3, pp. r 77-210. Berlin, 1912. 
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Organic toaUet | Crude i^otein , Crude fat 

Crude fibre j 

, N-free extract | Caloric 

64 : 57 ; 53 


68 1 

f,-. 


There was very little difference between the three types, and nocf 
them upset the health of the animals. ^ j • j 

The amount of digestible nutritive matter contained in dned pot- 
haulm appears from hese experiments to be about the same as that 
good meadow hay ; this is confirmed by a later experiment on four 
cows, carried out wi h the object of ascertaining the effect of potato hat 
on the quantity of milk and railk-fat and the total dry matter in theisi 
Ensilaged potato haulm was also prepared from the green haulm ft 
two months in a silo under strong pressure ; after this, part was drieda 
the other part preserved in tin boxes. The loss of crude nutritive tny 
in the silo was 33 per cent, on the organic matter and 25 per cent, on; 
crude protein, while the digestible nutritive matter lost 35 cent, 
the organic matter and 13 per cent on the crude protein. The first n; 
zation trial was made with the moist ensilage ; two sheep were fed d; 
4.4 lbs. ensilage with 0.77 lb. hay and 3.72 Ibi ensilage with 0.65 lb.; 
respectively. Then followed an experiment with dried ensilage, dm 
which one sheep was fed daily 0.78 lb. ensilage and 0.62 lb. hay. 

Of the nutritive matter contained in the ensilaged potato haulm 
following percentages were digested : 



Organic 

matter 

Crude 
proteiu | 

Crude fat 

1 ( 

1 Crude fibre j 

N-free ! 
extract i 

1 

Celo! 

Fresh ensilage .... 

62 

1 

62 

66 

1 60 i 

! 

I 5 

Dried ensilage . . • . 

65 

56 

77 

i 65 

67 

i ’ 


The leaves and stalks of Jerusalem artichokes were dried by hoi 
and I lb. of them fed daily with ^ I of hay to two sheep. As percent 

of digestibility the following figures were found : 


Organic matter 1 

Crude protdn 

Crude fat 

Crude fibre 

1 N-free extract 

65 j 

55 

70 

54 

i 


According to its content of crude nutritive matter and digestibility 
Jerusalem artichoke haulm is about equal in value to good meadow 
When fed alone, however, it causes strong fermentation in the alim^o 
canal, so that not more than half the bulky food should be replaced t 
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feeding Experiments with Rice Giuten Food. — Hansen, reisch, e. and 

M. in Deutsche Landwirtschaftlche Ticrzuchty Year 18, No. 21, pp. 245" 
Haaover, May 22, 1914. 

Wilder the name of ‘‘ Reiskleberf utter ”, a food for milch cows is sold 
erniany; it consists of a mixture of rice gluten and rice meal. The 
is a by-product of the rice starch factories and is rich in protein, while 
latter is a residue of rice milling. The writers have conducted a 
ag experiment with the mixture which has the following composition : 

Dry matter 93.30 per cent. 

Crude protein 36 94 « “ 

Pure protein 31,25 n > 

Fat 11.86 > a 

N-free extract 36.87 » 

Crude fibre 1.32 » j 

Ash 531 > '> 

The amount of nutritive matter contained in the food is so high that 
.ces the mixture on a level with oil cakes countaining an average amount 
rotetn. Its starch value is, according to the authors, about 71.77 
ent. and its protein content 22 per cent. 

The food was fed with meadow hay, dr\^ beet slices and brewer’s 
s mixed with molasses as basal ration, and compared with earth- 
cake and wheat bran. The animals experimented upon were 
owland cows in full milking. The quantity of rice gluten food was 
3s. during one period and ii lbs. during the next. During the 75 days 
the experiment lasted, record was kept of the daily milk yield, of its 
ty and of the changes in the live- weight of the animals. 

The results of the experiment are that the rice gluten food under exam- 
3n has the same value as a mixture of earthnut cake, dry beet slices 
wheat bran ; consequently the writer recommends it for the feeding 
ilch cattle when it can be bought at a suitable price. 

Co It- breeding in Pennsylvania. — cochel, w. a. and Severson, b. o.’ 
'ennsylvania State Collc-ie, Agricultural Experimeai Station^ Bulletin No. 122, 14 pp ’ 
entre County, Pa., July 1913. 

The writers carried out, in the State of Pennsylvania, where all the 
m buy their draught horses, a breeding experiment with 10 weaned 
ian and Percheron colts, with a view to ascertaining whether it is 
table for The farmer to breed his own draught horses. 

The colts were di\uded into two groups of 4 and 6, and were fed, dur- 
tiie 532 days covered by the experiment, in the manner shown in 
e I. 


Table I. — Daily Ration of each Colt, 

I. Winter Period (168 days). 

S' iLlf. Group I. 5 lbs. mixed grain (i); 8.2 lbs, maize ensilage; 7,4 Hw. hay. 

Group II. 5 lbs. mixed grain (i); 10.6 lbs. hay. 

Half Group I. 7.5 lbs. mixed grain; 13.1 lbs. hay. 

Group II. Same as Group I. 
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2. Summer Period (io6 days). 

Both Groups : For the first 28 days : 5-5 lbs, mixed grain; 10.6 lbs. hay. 

Attei'wards : pasture, with mixed grain as supplementary food. 

3. Wintir Period (168 days). 

ist Half: Both Groups ; lbs. of a different mixture of grain {z\; 16.6 l|>, 
2nd Half: Both Groups: 10 lbs. nuxture (2); 17.5 lbs. hay. 

NoU. Mixture (i) was composed of; 5 parts maize. 

3 parts oats. 

2 parts wheat bran. 

1 part linseed meal. 

Mixture (2) was composed of : 6 parts maize. 

2 parts oats. 

r part wheat bran. 

I part linseed meal. 

The animals, which were then two years old, were broken to works 
the third period of the experiment. 

The experiment was carried out without mishap and gave the rei 
shown in Table 11. 

Table n. — Results of the Experiment. 


Average weight per colt at the beginning 589.87 ! 

» H » » after the ist. Period 834.14 l 

s ,> » » 11 « 2nd. » 1097-71 ) 

, « « 11 « •> 3rd. » 1318.96! 

Average increase in live weight per colt in the ist. Period .... 244-27 ! 

„ « » » » » . . « 2nd. «• ... 263.57 

, , a » » » « ,, » 3rd. » ... 219.25 

Average daily increase in live weight per colt in the ist. Period . . i -!5 

, » » rt s I) I. » 9 » 2nd. » . . i.3i 

s , , , * « .) 11 « I. 3rd. » . . 1.30 

Total increase in live weight per colt 727*19 

Average daily increase in live w-eight per colt t 3^ 

Total cost of food and labour $ 980.895 

Total cost of the ^.en colts by the end of the experiment Si 893.390 

Value of the ten colts S 2.350 

Profit on the ten colts S 456-610 

Profit per colt $ 45 


648 - Crossing Bison and Cattle. — I. Boyd, MossomM. (Bobcaygeon, Ont., Cam 
The Journal of Heredity, Vol. V, No. 5 ,pp. 191-197. — 2. Goodnight, Charles ( 
night, Texas) Ihid., pp. i 97 -i 99 . Washington, May 1914. 

I. — Mr. Mossom M. Boyd publishes the first results obtained 
his four years' experiments in the crossing of bison with domestic ci 
He obtained about 30 hybrids. As to colour, the offspring of Her 
dams had white faces, but apart from these, the animals were practi 
whole-coloured, and were either brindled or a rich brown-black, 
brindled varied between a tawny red and brown. The hybrids were, 
rule, larger and better proportioned than the bison; they stood 
upright, had a less shaggy coat, and were altogether of better appear 
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. ! , bisons, the product of a bison bull and hybrid females, did not 
er one from another more widely than do different specimens of hornless 
^rdeeu-Augus. Their characteristics were midway between those of 
ir parents. The V4 bisons (Aberdeen-Angus or Hereford sire, hybrid 
n) all exhibited the same build, but varied in colour. They resembled 
, parent as much as the other. The same is true in the case of the Va 
)n, obtained by a second cross with a pure domestic bovine animal, 
the ordinary observer, the 7 4 bison is easily confused with the bison, 
]e the fine texture of the coat will alone serve to distinguish the V4 bison 
u pure-bred domestic cattle. Taken altogether, the type of each class 
, homogeneous, and the proportion of bison blood regulated the likeness 
that animal. As was expected, the proportion of bison blood did not 
date the appearance of the cattaloes (offspring of two crossbred ani- 
s). A number of these animals exhibited a greater similarity to the 
)n than did the hybrids. 

On the whole, the results obtained are encouraging. Two especially 
resting points immediately emerge, namely: 

1. Crossing with bison is capable of improving the coat of the ani- 
s. Cattaloes with even less than 7 10 bison blood may, with proper 
ction, have as good a coat as Va or 74 bisons. 

2. There is hope of being able to effect a great improvement in 
capacity for beef-production. The bison's hump does not, as most 
pie imagine, consist of a lump of fat, but of masses of muscle 
iched to neural spines double the length of those of domestic cattle. 
t is borne in mind that the beef from the backs of cattle is the most 
lable, it will be easily understood that the development of this charac- 
:tic is of first-rate importance. The writer obtained hybrids with 
ips 9 inches thick. 

It is noteworthy that the experiments of the first class are not un- 
tnded with some danger. In this case, the principal effect of the first 
ises was, in every cow without exception, an abnormal secretion of the 
liotic fluid, which proved fatal in a large proportion of cases. I^or- 
ately, considering that nothing of this kind had been in the least 
^cted, the experiment had been made on a very large scale. 

I lt should be observed that the writer was unable to raise a single 
le male hybrid. Of six bom, only two survived the first 24 hours, and 
lese on^ was killed at an early age, without having been tested, and 
)ther was barren. This agrees with the experiments made by Col. Ch. 
idnight, who states that he was unable to raise hybrid bulls. Ten 
e Yi bisons were obtained, of which four were tried ; only one proved 
de. Of five bisons only one was a bull, and he died as the result 
■n accident. The only Vs bison tried pro^^ed fertile. In 1905 a V's 
was successfully reared, the offspring of a cross between a bison 
^ Vi bison cow. This cross was interesting from the fact that dififi- 
les of the same kind as those mentioned above in connection with the 
cross were met with. This bull sired one calf in 1911 and four in 1912, 
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He is of a more elegant build than the true bison, and has a very ^ 
developed back. 

The results given by the crossbred cows are as follows : of 24 hybiiij 
15 were barren, and only three were regular breeders. Up to 18 yeais, 
age they had respectively 9> calves. Of the twelve ^ bisq 

cows only one was barren. Of four bison cows only one proved barrq 
but it must be admitted that the bull was not a good breeder. Of % 
bison cows, one was spayed at 5 ^ years, without having had a calf* 
to that time. The other four were fertile. 

The writer has not yet been able to obtain any results from the catt 
loes, the experiments with which are still going on at the present time, 
2, _ Col. Goodnight has carried out crossing experiments in Tea 
between bison and domestic cattle. By putting domestic cows to a bisc 
bull, he has only been able to rear successfully one bull-calf. The 
bulls proved barren, though the cows were perfectly good breeders. 

Cattaloes shew a certain number of advantages over domestic catt* 
They have a much higher disease-resisting power, especially as regard 
" Texas Black Leg ” and Texas fever. Secondly, their weight is higher., 
well as their beef yield (fully 70 per cent.). The beef is of good quality^: 
never becomes leathery as it does in the bullock. The great developme 
of the dorsal region enables them to produce about 150 lbs. more than a: 
domestic animal. They are not subject to cattle panic and do not & 
before storms, but face them as bison do. They can stand privation; 
water much longer than other animals ; they are docile and never fig:; 
and can do well under conditions which would be fatal to other aninis;: 

649 - Observations on the Origin and Distribution of Breeds of Cattle in Preiii 
West Africa. — Jacob de Cordemoy, H. in V Agriculture Pratique des Pays Qm 
Year 14, No. 130, pp. 24-36. Paris, Jaiiwary 1914. 

The cattle of French West Africa may be traced to two definite type: 
i) the zebu, or humped ox ; 2) the humpless (taurine) type. 

These two types have different areas of distribution, but at the horde 
of the two areas occur numerous races of a mixed or abnormal characte 
making the distinction more difficult. What is the primary origin of tk 
types ? The zebu is certainly an imported type, of Hindu origin, and 1 
line of advance can easily be traced from the East to the West coast of Afric 
The origin of the taurine type is a more disputable matter. AJany write 
admit the Asiatic origin of the taurine stock in Guinea, but Pecaud, ivi 
has long made a study of the cattle of Dahomey, thinks that the taurine ty 
is indigenous to Central and West Africa. 

The writer does not share this opinion, for two reasons : i) many Ce 
tral and West African tribes were cannibals, a practice not observed wk 
meat is obtainable, as is the case when cattle are raised ; 2) it is diffict 
to reconcile the existence of indigenous breeds of cattle with the fact that! 
aboriginal race practises stock raising ; the only tribes which practise it s 
the Peuhiish peoples and the descendants of Peuhlish mixed marriagi 
and the Peuhls are foreign immigrants. 
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zebu type may always be recognized by the hump, more or less 
[v developed, above the withers. 

Xhe other type is the Asiatic taurine type, which may be recognized 
s height and more especially by the horns, which are strongly developed 
IjTC'Shaped, a characteristic which persists in all breeds derived from 
stock- A further confirmation of the Asiatic origin lies in the fact that 
, two types of cattle are found in all the countries right across the 
nent. 

Dr. Decorse has described a third type, which he calls the Lake Tchad 
i, but from the description he gives of it it appears to be merely an 
;ic breed. The writers opinion it shared by the Belgian verterinary 
jon Willaert, who only recognizes the zebu and taurine types. 

The zebus were introduced by the Peuhlish invasion ; they advanced 
ward along the 14th parallel, and from there some must have gone up 
some down the Niger, but they followed rather a north-westerly route, 
ccount of the tT3panosomiasis in the south. Nowadays, the distribu- 
of the zebu is limited to the south by the 13th parallel, and to the north 
pper Guinea. The two chief centres of the breed are, on the one hand, 
gal, and on the other, the coimtries round the mouth of the Niger. 

The taurine type, also introduced by the Peuhls, seems to have been 
1 up by them at a fairly early period to the natives of Upper Dahomey. 
w forms the only bovine population in Dahomey and Guinea. There 
hree distinct breeds or varieties : 

1. The Borgu breed, in Upper Dahomey. 

2. The small Somba breed, found in the neighbourhood of Jugu 
nde and the Atacora Range. 

3. The Weme or Lagoon breed, in Lower Dahomey ; this breed is 
mall stature and appears to be degenerating in consequence of un- 
urable conditions of soil and climate. 

Variations due to climate are very noticeable in Guinea. The charac- 
tic breed of Guinea is the N’ Dama, which has produced two varieties, 
small (43 in. high) and another taller (55 in.), which Ghebbard and 
writer believe to be two modifications, produced by tiie climate, of one 
the same breed. 

-Connection between Gro?rth of Bone, Horn Development and Performance 
in Cattle. •— Muller, max and Narabe, K. in Landwirtschafiliche JahtbUchcr, 
\^ol. 46, ftirt I, pp. 1-40. Berlin, March ir, 1914* 

After a short summary of Laurer’s studies on the connection between 
fth of bone and hom development in Kehlheim (i), Simmental, and Low- 
cows, the writers discuss the results of similar work on 59 Dutch, 59 
ihire and t 8 Simmental cows. These investigations were carried out 
apan on pedigree animals, partly imported and partly bred at Hok- 
: 0 . 

As in Laurer’s investigations, the circumference of the cannon bone, 
(i) A local brachycephalous draught breed, chiefly bred in the Upper Bavarian Pa- 
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and the length and circumference of the horns were taken as test measij 
ments. Besides these, ten other measurements were taken with the oU 
of throwing light on other points. After being measured, the animals J 
divided into groups and studied as to the connection between horn.dJ 
opment and size of bones, between horn development and age, and betJ 
size of bones and age. The measurements of the Hokkaido-bred J 
were compared with those of the imported ones. Besides the above, J 
relation between lx)ne and horn development on the one hand and 
yield on the other was also studied in Ayrshire cows and at the saraew 
the milk yields and li\^e weights were compared with the horn and 
measurements. 

The investigations led to the following conclusioas : 

I. In the breeds examined, increase in the .size of the bones isq 
related with decrease in the thickness and length of the horns, as Laijj 
had already found. This correlation seems to be more marked in A? 
shires than in Simmentals or Dutch cows. 

2. The imported and Hokkaido-bred Ayrshire and Dutch cows dids 
show any appreciable difference in the circumference of the cannon-boj 
The absolute circumference of the horns seems to diminish bj 
generation to generation in Ayrshires and Dutch cows bred in Japan, T; 
absolute horn length of the Ayrshire cows bom in Japan is greater tiii 
in the original Ayrshires, while in the Dutch cows the opposite takes plat 
The different growth of the horns in the original breeds and in the aniii 
raised in J apan is to be attributed only to the difference of environment 

3. The small-boned Ayrshire cows are in general, notwithstanding tlii 
relatively smaller live-weight, better milkers than the large-boned os 
weighing about 1 10 lbs. more. Also the fine-horned Ayrshires under expe 
ment proved better milkers than the thick- horned ones, while length of k 
was not correlated with any difference in this respect. 

It appears that well developed bone and slightly developed horns 
young animals point to a continuation of growth of body, while moderatt 
developed bones together with highly developed horns are signs tl 
body growth will stop early. 

651 - Raisiog and Fattening Beef Calves in Alabama. — Gray, d. t. and \Vi 

W. F. — Bulleiin of the 17 . S. Department of J^i^culiure, No. 73, 11 pp. Washingi 
March 30, 1914. 

Experiments were carried out to determine the cost of raising cab 
to the age of 9 *4 months or the profits to be obtained, if any, by carryi 
them on and fattening them out at 12 months. Sixty-four calves from 
Aberdeen Angus herd were selected for the puqDose. The calves w 
bom in the spring, ran with their mothers on the pastures till late auttm 
were then weaned and prepared for fattening from December 21 to 
uary 17, receiving broom-sedge hay (consisting chiefly of Andropogon s 
parius), maize silage and cottonseed meal. On January 17, 49 of the cal’ 
were put on to fattening rations and kept on this diet until April ist. 

The average weight at 9 ^ months was 460 lbs. and the average cost 
raising the calves to that age was $ 14.36. During the fattening per 
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average daily increase was 1.37 lbs. on a ration of 4.4 lbs. of cottonseed 
il, 23.9 of maize silage and 2.76 lbs. of broom-sedge hay, so that 
lbs, of live weight increase required 323 lbs. of cottonseed meal, 
lbs. of maize silage and 201 lbs. of hay, costing $ 7.3. The fat 
•es were sold at $ 5-^7 Vz per 100 lbs., while the cost of raising and 
eniag them only amounted to $ 3.61 per 100 lbs. A profit of S 436.19 
obtained on the whole herd, or an average of $ 6.81 per calf. 

- Cattle-Breeding and Dealing in Senegal. — ad.\m, j.in L'A^ricuituu Pratique 
des pays Chauds, Year 14, Nos. 131, 132 and 133, pp. 65-80, 149-157 and 193-210. 
Paris, February, March and April 1914. 

The physical conditions of the colony of Senegal make it favourable 
cattle-rearing. The nearness to European ports points to beef pro- 
tion as the most suitable branch of the industry and from this stand- 
it Senegalese cattle may be divided into three groups. 

1. The pure-bred Senegal zebu, humped ox, or Gobra, a Peuhlish vari- 
of the zebu type. This is a heavy-framed breed, with a moderate 
[-producing capacity, an average live weight of 750 to 900 lbs. yielding 
0 42 per cent, dead weight of medium quality meat, not very spotted. 

■ beef -producing capacity of the Moorish or Gab a rouge variety is still 
lier. 

2. The N' Dama or humpless ox, which is of smaller size, but has a 
:er-knit frame and better developed hind -quarters. The beef is of bet- 
quality than that of the zebu, and the average weight is 350 to 450 lbs. 
re are two varieties, the Gaboon and the Niokdo, the latter being 
smaller of the two. 

3. The mixed type (jakore, warle, n'dama-match), resulting from a cross 
.veen the two preceding breeds. This type is by no means uniform, as 
lative cattle-raising the crossing is promiscuous, but on the whole it 
good animal for the butcher, a full-grown bullock weighing on an aver- 
650 lbs. 

The distribution of Senegalese cattle is governed by natural conditions 
by the zone where trypanosomiasis is endemic. Generally speaking, the 
iama breed is by far the hardiest and the most disease ^resisting, and pre- 
fiinates in districts where water is scarce or where trypanosomiasis is 
valent, i. e. in the districts round Bakel and Matam, while about 
de and Podor one meets with zebus as well, and crossbreds 
5t of all The zebu predominates in the neighbourhood of Dagana, 
ire, on account of adverse local conditions, it remains without much size 
iiusde, and also in Djoloff and Baol, where the best beef-producing zebu 
found. There are crossbreds there also, while in the Mjayes, where 
iras cannot live, only crossbreds and N’damas are to be seen. 

Pure bred N’damas are predominant in the Ser^re Provinces, along 
h crossbreds, and produce good butchers’ beasts, and the same applies 
Sine Salum. At Niani-Ule, in Upper Gambia, and in Casamanca, they 
•stitute the whole of the cattle. In Lower Casamanca, stock breeding is 
icult, on account of the damp climate. 
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Senegal does not afford any well-defined stock breeding distric; 
Stock-breeding is distinct from crop growing, and there is a violent hog 
lity between the two occupations. The negro races of Senegal must ' 
classified into two divisions : first the Peiihls, who are nomadic and paston 
and secondly the " Toucouleurs ”, Sereres, Mandingues, Ouoloffs, etc., ^ 
have a fixed abode and till the land. Usually, Senegalese herds s 
subjected to a system of migration. 

The centre of Senegal consists of a huge plain, called the lerlo.i 
tersected in various directions by sort of gulleys. Here are to be foc; 
pools and also wells or ” seianes ”, dug by hand at those points in t 
valleys where water is held up in the wet season. It is on this p], 
that the cattle are pastured during the wet season. As water becoii 
scarcer, the Peuhls return to the dry- season feeding-grounds ; those frr 
the North, North-East and East reach the hanks of the Senegal, tk 
from the West go to Djoloif , and those from Baol, to the Serere Provino 
The young stock do not take part in the migration, but remain in t 
encampment together with a few milch-cow^s. 

In some regions, as for instance in parts of the Luga district a 
on the coast in the neighbourhood of Salon m, the herds arc stationa 
As a rule, the cattle of the Toucouleurs, Ouoloffs, Sereres and the vaii( 
tribes of Casamanca migrate short distances. The total number of cat 
in Senegal may be reckoned at 800 000 head, and there are about ijoi 
butcher’s beasts. 

The methods of cattle-breeding in vogue among the Peuhls, as well 
those practised by other natives, are crude to the last degree. They in; 
no provision of forage to feed their stock during the dry season, so wl 
the latter arrives they are in a very bad way, and often lose ti 
beasts, which die of starvation. The only care the native stockbrced 
do take is to water their cattle, and even then they do not get as 
as selecting suitable pools, so that only too often the stock drink f 
muddy water, swarming with the larvae of parasites. The repeated pii 
tions to which they are exposed have at length rendered the Senegal 
cattle adapted, so, to speak, to enduring thirst. They can go two mon 
with only one drink every two days, or even every three days, accord 
as they may chance to come across a watering-place, and it is no sn 
wonder that wnth no more care than this the Senegalese cattle give so gi 
a return as they do. « 

The calves are deprived from birth of part of their mothers’ milk, wea: 
as soon as the>’ can graze, and fed on a bare maintenance diet all tl 
growing period, appreciably retarding their development. It is t 
that they share the supplementary ration sometimes given to tl 
mothers, but that does not make up for the lack of sufficient milk. 
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- Karakul Sheep in the Argentine. — Direccion General de Canaderia, Buenoe 

in BoUtin del Ministerio <U AgricuUura, Vol. XVII, No. i, pp. 1 22-130. Buenos 
iires, J9I4' 

Xbe small herd of Karakul sheep established in the mountainous dis- 
of Azul was presented to the Argentine Government by the Emperor 
ustria in 1911. 

they are being bred for the purpose of obtaining a number of acclinia- 
1 peigree rams to be used for crossing with the local or Criolla ewes. 
)ctober 1912, 25 dark -fleeced native ewes from Entre Rios had given 
1 to 13 crossbred Iambs, of which 9 were males ; all the lambs inher- 
the characters of their male parent with regard to colour and curliness 
e wool. The experiment was then extended to include 250 ewes brought 
I different parts of the Argentine, and consisting almost entirely of 
lias with the exception of a few Merinos and Lincolns. The work is 
5 carried out on the San Nicanor estancia belonging to Dr. M. M. Torino, 
has resulted in the production of 76 first generation lambs all exhibit - 
:hc Karakul fleece ; the crossbred ew^es will now be repeatedly crossed 
the pure Karakul rams until a herd of pure Karakul sheep is obtained. 
Wet, damp soil has proved very disastrous to the pure Karakul sheep, 
:h contracted serious parasitic diseases (strongyles, sclerostomi, trico- 
lali). Of the total number imported in 1911, consisting of 4 rams and 
wes, only 5 ewes were alive in 1913. In the course of these two years 
ure bred lambs were born, of which 8 died ; both the first and second 
ration remained true to type without showing any signs of dege- 
tion. 

- Fattening Pigs on Cassava. — Gouin, a. and andouard, p. in Bulletin des 
^»cesde la SocUU Nationale d' Agriculiute de France, Vol,I,XXIV, No. 4, pp. 481-483, 
>aris, April 1914. 

The writers, continuing Professor Frateur's experiments in feeding 
on cassava, made some trials, and found that the method recommended 
Professor Frateur might be profitable in Belgium, where cassava is ob- 
able for 13 or 13 francs per 100 kg. (45 lod to 5s per cwt.), but 
it could not be followed in France, where cassava, costs 18 fr. the 
kg, (7s per cwt.). 

With a view to finding a more economic use for cassava, the writers 
le some experiments of their own, with the following results. 

1. In the case of pigs fed with milk as well, it only took 3ibs. of cassava 
produce a gain in live weight of i lb., instead of the 4.18 lbs. of 
■ava required at Louvain. 

2. By substituting for the milk ration i.i lb. of rice gluten and 2 % oz. 
e meal, which costs id and is equivalent to i gallon of separated milk, 
•e is required, to produce a gain of r lb. live weight, only 2.9 lbs. of 
iava. 

In practice, the profit exceeded 40 per cent. 

Professor Frateur fed the cassava to the pigs in slices, cooked and then 
shed. The writers fed it raw. It had been previously chopped fine in 
colony itself. 
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655 “ The Influence of the Male Parent on the Charaeter of the Egg-shells j 
Fowls. — Walther, a. R. in Landwirtschaftliche Jahrhucher, Vol. 46, No. 1, pp, j 
104. Berlin, March 11, 1914- 

In an investigation on the heredity of certain characteristics in 
it was sought to determine to what extent the breed of the cock influetc, 
the weight, shape, gloss and colour of the hens’ eggs. 

More than 130 eggs were laid by 13 hens, mated, some with cocb* 
their own breed, and some with cocks of 4 different breeds. 

The breeds employed were the following : 

I. Dwarf fowls, 

1. Japanese: i cock, 2 hens. 

2. MiUcflenr: i hen. 

3. Silver-Sebright- Bantam: 1 hen. 

II, Medium-sized fowls. 

1. Huringian “ PausMckchen ” : i cock, 3 hens. 

2. Westphalian “Kruper”: i cock, 3 hens. 

3. " Nackthfilse ” : 1 cock, 3 hens. 

All the dwarf hens were reckoned as belonging to the same race,, 
view of the difference in weight between them and those of medium si?- 
All the hens were first mated with cocks of their own breed; tfe 
the cock was removed and an interval of 8 or 10 days was allowed! 
elapse before he was replaced by a cock of another breed. 

All eggs laid during the first mating period and subsequent isolatk. 
are reckoned as pure, while crossed eggs are those laid after the 10! 
day of the presence of the cock of another breed. Between the lemov. 
of the first cock and the time when the second cock’s influence be?; 
to be felt, a space of time elapsed which the experiment shewed to' 
long enough to make sure that the influence of the first cock had entire 
disappeared. The eggs were weighed and measured, and their colour ai 
gloss noted as soon as possible after they were laid, and particulars wt 
only kept of those* eggs which proved fertile on incubation. 

The results may be summarised as follows : The fact of the coi 
belonging to a different breed had no influence upon either the weigr 
shape, colour or gloss of the eggs. The writer therefore easts some doa 
on the recent assertions of Holdefliess and Tscherniak. in which tho 
writers allege that they have observed in eggs phenomena indicati: 
telegony. 

656 - ^aweed lor PackinK Birds. — Drkobra, M., in La Nature, No. 2134, pp. 339-3 

Paris, April 18 1914. 

In speaking of the utilization of a species of “ mutton-bird 
the writer describes a new method of packing ; this consists in phet 
the body in a natural bag formed by the lamina of a certain seaw 
occurring in islands off New Zeland. Birds can be kept in good conditi 
for several years in this way. 
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Ostrich-Carniing in New Caledonia — Frayse, a, in Remc <k la chambre 
ijfriculfure it la NouvelU’Caiidonic, No, 39. pp. 26-30 Nonmfei, March 1914, 

^ colonist in New Caledonia has started ostrich farming with nine 
,jted birds. The price of the birds was £ 32 a piece, and the total cost 
iportation was £ 1000. Ostriches could be had in Austrialia at a price 
40to£48tlie pair. 

Poultiy-Farming in Canada. — Fortier, V. in La Vie AgricoU et Rurak^ 
ear 3. No. 16, PP- 43 +-435. Paris, March 21, 191^. 

The writer describes the excellent results achieved for some years now 
.nada with the system of unwarmed fowlhouses. Both from the point 
e\v of preventing disease and from that of maintaining the birds in 
condition, experience shews that it is better not to heat fowlhouses 
nter. Among other good effects this system increases vitality and 
g-power. It is sufficient that fowlhouses should be built well protected 
damp, and that, at the beginning of the cold season, the fronts 
d have sacking or coarse cotton drawn over them, so as to keep 
haughts. The fowlhouse should be built facing south, which greatly 
; the temperature inside {when the thermometer outside shews 23"^ 
; zero Centigrade, the temperature inside will be 3° or 4® C. on 
my day or 0^ to 2^ C. on a dull day) . The house should be fitted 
flat perches, to admit of the fowls covering their feet completely 
their feathers. For laying purposes trap-door nests should be used, and 
d be visited often enough to prevent the eggs having time to freeze, 
system has contributed largely to the recent great progress of Canadian 
ly farming, the receipts from which have increased, under the encour- 
entof the Government, from £3 385 000 in 1901 to £7 842 000 in 1911. 


FARM ENGINEERING. 

Automatic Lifter for Balance Ploughs. — de Conde, ferkand in Bulletin 
la SocieU d' Encouragement poMr V Industrie Nationale^ Year ii^, Vot 121, No. i. 
ns, January 1914. 

1 working with heavy balance ploughs, lifting the shares out of 
ound at the end of the furrow is often very laborious. In Bajac's 
1 the wwk is done automatically. In fig. i the balance plough is 
travelling in the direction of the arrow. To the landside of the 
a sector shaped piece S is attached by means of a horizontal axis x 
w-hich it can revolve. While the plough is proceeding, the sector S 
t in the position shown in fig. i by a catch. On nearing the end of 
rrow the ploughman, without leaving his seat, releases the catch by 
ag his foot on a pedal, and at the same time he steers the plough so 
bring the wheel A on to the unploughed land. The sector then falls 
be position S, fig. 2, touching the tiiiploughed land with the point 
J radius of the curve ah of the sector increasing from a to b causes 
^int X to rise as the machine advances and this, combined with the 
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U the wheel A on the land lifts all the shares out of the ground within 
L I equal to the development of the curve ab, fig. 2, 

I order to prevent the sector slipping or dragging it is provided with 
.projecting cleats. 

^ea the plough is tilted for the return journey the sector is lifted 
into its original position in which it is caught and fixed by the catch. 

leam-hauled and Self-propelling Motor Binders. — Ringelmann, max in 

trnai d’AiHculiure Year 78, VoL i, No. 2,pp. 55-57. Paris, Jatmary 8, 1914. 

3 order to determine independently the power required by motors 
irkiug reaping and binding machines, a) when self propelled and b) 
hauled by a team, the writer gives the following data drawn from a 
tx of experiments carried out with various binders working in level 

i. T-he total amount of work done by a binder in travelling, reaping, 
|ig and overcoming the friction of its mechanism ranges 011 average 


I 

1 



i'ig. I. Diagram of a cycle of work done by a reaper add binder. 

|een 656 and 755 foot-pounds per pound of sheaves of wheat, and be- 
525 and 623 foot-pounds per pound of sheaves of oats. 

B. Ihe work of binding a sheaf of wheat weighing ii lbs. requires an 
ige expenditure of from 330 to 240 foot-pounds, wliich includes driving 
nechanisin, packing the cereal, knotting and cutting the twine and 
;^rging the bound sheaf. 

p In machines having a five- foot cutter-bar, working in practice a swath 
• to 4ft. 4in. on the level, and with a crop of about 44 cwt. of sheaves 
acre, the average power varies according to the various phases of 
|ork and may be represented by the diagram, fig. i, in which the dis- 
■ ravelled by the machine is shown by oa and ab and the power em- 
•Q by oi and ay. 
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1) For a certain space oa the machine works as a simple reapei 
elevator ; the average traction oy is then 343 lbs. 

2) At the end of this period there are ii lbs, of cereals on the't 
deck. The binder gets thrown automatically into gear and work^ 
the machine travels from a to b and requires a power ay\ about 4? 

3) The mean for the whole cycle, i. e. for the whole distant^ 
380 lbs. 

But the power required during the two periods is not constant tki 
out each period. Its variations are shown in fig. 2. 



u 


Fig, 2. — Diagram of the variations of power required by a reaper 
and binder during a cycle of work. 


During the first period oa (when the binder is not working) tlietoi 
ing work is donfe : 

or haulage of the machine. 

rv powder consumed by the various parts of the machine itself 11; 
the binder running empty. Everything above the line w* represent 
work done in passing the cereal through the various parts of the macf 
thus vu is the w'ork of bending down the grain to the cutter- bar, cutti: 
and carrying it by the platform and elevator canvasses. 

is the work of the packers up to the moment ac when tk 
enough grain on the deck to throw the binder into gear. 

In the second period ah there are besides these demands, all those a' 
cc' required by the binder proper, to which must be added u'*c\ or the? 
which presses the cereal, continually supplied by the elevator canvas, agj 
the back of the needle and the sheaf which is being tied. 
cc'v'' the working of the binder proper running empty. 
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,} the average work of the needle and twine going through the com- 
jed sheaf, 

the knotting. 

, cutting the twine after the knot has been tied, the descent of the 
le and the discharge of the sheaf by the carriers. 

The team or the motor have thus to supply during a short time a max- 
11 amount of work shown in w in fig 2. In reality the dynamometer 
rains reveal that in some moments the power required is still greater, 
j) Assuming however the average traction required to be represented 
’’ in figs- I ^ud 2, it has been found that a binder weighing, with its 
about 1700 lbs., cutting a swath of 4ft. 2in. and dealing with a crop 
I cwt. per acre, requires an average traction power of : 


For the haulage of the machine 169.4 lbs. 

For working the machine running empty 90.2 ' 

For reaping and binding i2i.o» 

average total 380.6 lbs. 


■h. at a speed of 4 ft. per second, corresponds to about 1502 foot-pounds 
second or about 2 HP, 

Taking the above data as a basis and making due allowance for shocks, 
len strains and maximum efforts, the writer calculates that if the binder 
rawn by a team, the motor required to work the reaping and binding 
hanism must be capable of developing not less than 4 HP, while if it 
also to propel the machine, the motor must be a 14 or 15 HP one, in 
•r to be able to cope with the gradients and inequalities of the ground 
11 met with in fields. 

- Rubber-testing Machinery at the Imperial Institute. — Bulletin of the imperial 
Institute, Vol. XII, No. i, pp. 76-70, 4 plates. London, January- March 1914. 

It has been felt for some time that the present methods of judging the 
iity of rubber in the sale room are exceedingly crude and unsatisfactory 
that accurate data for comparison can only be obtained by careful 
ntific investigations. 

The best and most trustworthy method of judging rubber is 
vulcanise a portion and to submit the vulcanised product to 
.‘lianical tests. Some work has been done in this direction, but much 
her investigation is required before the question of the best method 
the preparation of rubber can be solved. Recognizing this fact, 
Rubber Research Committee of Ceylou, in cooperation with the 
)artinent of Agriculture in the Colony, has arranged with the Impe- 
Institute to conduct a complete investigation of the effect of different 
hods of preparation on the quality of the rubber. 

For this purpose there has been installed at the Imperial Institute a 
iplete experimental \mlcanising and testing plant, consisting of a wash- 
machine, a mixing macliine, a three-howl calender, a vulcanising press, a 
canising pan, a vacuum drier and a gas-fired boiler, and embodying all 
most recent improvements which have been suggested by experience. 
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For the determination of the mechanical properties of vulcanised rut- 
one of Schopper's testing machines, wliich are considered to be among- 
most efficient, has been obtained. It can be used to determine the ]>tp. 
ing strain, the elongation with fixed load, the load required for fixed 
gation, etc. 'the machine is also fitted with an automatic apparatuv; 
drawing diagrams. Other testing machines wU be added during the prog- 
of the investigations. 

It is anticipated that by these means much light will be thrown on- 
effect of different methods of preparation On the quality of the rub'.; 
and will enable a method to be selected on the plantations which wH:, 
duce rubber of the highest possible quality. 

662 - The Motor Plough Trials at Litowitz and at Komotau Hagensdorf,. 

WiRTH, Heinrich in MitUilunen des Verbandes landwirtschafil. Maschinen-Pm. 

Anstalten, Year S, Part 2, pp. 67-79- Berlin, 1914. 

In Austria, where the scarcity of agricultural labour is as keenly:; 
as in Germany, the question of efficient motor ploughs raises a good d&. 
interest. Two trials of these machines were held in the autumn of it; 
at Litowitz and at Komotau-Hagensdorf in Bohemia, and their result^; 
given at some length in the above paper, from which the following 

are taken ; j , -i 

I. Trial of motor ploughs at Litowitz on medium heavy soil. - T 
following firms took part in the trial carried out on September 91 

1. John Deere, with the “Twin City", 45 HP, 4-cylinder ds 
tractor, 500 to 650 revolutions, and eight-furrow gang plough. Width 
land worked 9 ft. 4 in. Price £1250, including eight-furrow plough, 

2. I. H. C., with “ Mogul ", 60 HP, 2-cylinder direct tractor, 350 
volutions, with i HP auxiliary motor. Eight-furrow Moline gang plot 
Width of work 9 ft. 4 in. Price £1167, including plough. 

3. Hoeherr-Schrantz-Ceayton Shutixeworth, with “ Hart Par 
60 HP, 2-cylinder direct tractor, 300 revolutions, benzol, oil-oooli 
Deere eight-furrow gang plough. Width of work 9 ft. 4 Price 

4. Anton Dobry, with a 25 to 28 HP, 4-cylinder direct tractor 
Saundersoii's system, 550 revolutions ; three-furrow Sack plough. W:-: 
of work 3 ft. 4 in. Price, £833. 

5. Hrste Boehmisch-Maehrische Maschinenfabrik, with the ^ 
contained 32 HP. 4-cylinder motor plough "Praga", 1200 revolutio 
five-furrow Job. Cervinka ploughs. Width of work 4 ft. 8 in. Price!: 
with two sets of ploughs. 

6. Munehener Motorenfabrik (Munich-Sendling), with a 30-35- 
2-cylmder direct tractor, 480-500 revolutions, five-furrow Kberhardt ploc? 
Width of work 4 ft 10 in. Price £646. 

7. Stocr-Motorpfi.ug-Gesellschaft, with self-contained 42-50 j;; 
4-cylinder motor plough, 720 revolutions, six-furrow Stock plough. 

of work 6 ft. 8 in. Price £1104. 

8. Cxst Threshing Machine Co., with a 40 HP, a-cylinder oitf' 



Twin City, 43 HP (25 HP). 


Mogul, 60 HP. 





! 


- I 

- 

Dale: September itju 

9th, a.m. 

9'.]i,p.m.i loth, a. m, 

9tb,a.m.|9th, p.m.' 

loih, a, m. 

Aren actually ploughed, ncres . 

1.65 

2.17 2.06 

1.56 

3.01 

2,27 

Inclination of field in 100 .... 

level 1 9.6 

1 

level 

9.42 

Fuel. S. G. at 15" C 


Ilenziii 0.738 

Bciizin 0.733 

Xet time at work, hours nnd 


i 

i 



minutes 

55 m 

111.2511;.! 2 h. 15 m, 

I i 

58 in. 

I h. 36m 

I h. 38 m. 

Depth of furrow, inches 

6.30-7. 0919, 06-9. 85! 7.88-9.85 (1) 

7.09-7.88: 

9.85 (*) 

9.85(1) . 



i uphill: 

59 to 87.6 



82.68 

Brearllh of woik, inehts 

r [8.11 

87.60 

110.24 

110.24 


J downhill; 





fil8.ll to 87.6 

1 





i upbiU; 

\ 4 and 6 




Mnrnber of ploughs working , . . . 

8 

6 

8 

8 

6 



i downhill; 
f 8 and 6 






lUphill, 4 ploughs 



uphill: 



\ 3 ft. I 



2ft. 6 

Speed per second, in feet ;uid inches 

3 

3ft. 7 

3 ft- 5 

2tt. 10 



Jdownhill 6ploug. 

downhill: 



f 3 ft. 5 



2 ft. 9 

g 1 Time: hours, minutes . • . 

34 

; 39 m. - ' r li, 9 m. 

37 ui- 

32 Ul.(*) 

43 

t s, ] Fuel, lbs 

19-34 

31.95 ; 

23.27 

27.12 




Si 






S \ Water frjr cooling, lbs. , . . 


about 5.75 

88.84 

105,26 


Performance per day of 10 hours. 






acres 

17.54 

i 15.56 8.72 

16.30 

19.02 

14.08 

Estimated average per day of 10 


i ' 


19.76 


hours, without interruptions, acres 

19.76 

1 17.79 — 

i ‘ 

23.71 



(i) The depth «aa not constant tbrougbout. (2) The difference in the time is due to the fact that while ploughing d 
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tractor, 450 revolutions, Deere six-furrow plough (Inlands type). 
of work 7 ft. 6 in. Price £925 , including 6-furrow plough. 

All the above machines are provided with differential gear to 
the wheels to revolve independently of each other in turning, and ^ 
reversible motion. To prevent skidding most of the engines are fittj 
with fixed or removeable projecting cleats, besides fixed or removeable § 
wheels to enable them to drive other machines. They are all easy to stej. 

The object of the competition was to ascertain the amount and 
Hty of the work done, and to this end a large field was divided intoeigi 
adjoining plots of the same shape and size, one for each machine. Thefi^ 
day the ploughing was done on the level, in the morning to a depth of; 
6 inches, in the afternoon to about 10 inches. The next day (Septenj^ 
10) the ploughing was done on an incUned field. September 9 was a 
sunny day but in the night 0.16 in. of rain fell. 

On the first day a wheat and barley stubble was ploughed ; the soilwij 
a medium loam, dry on the surface. Each of the ploughs was given j; 
acres to plough. The data obtained are given in Table I, and from thsi 
the work done per hour and the consumption per acre of fuel and of \vat> 
for cooling were calculated. In consulting these figures, however, it ihik 
be borne in mind that the conditions were not aU invariably the sani; 
throughout the tests. Thus in the morning the tractors on reaching tk 
end of the funow lifted the shares out of the ground and returned runni]:; 
empty, while in the afternoon they ploughed all round. Further, in th 
afternoon several of the outfits reduced the number of ploughs in thegan^ 
The depth of furrow was not the same in all cases. There may alsob 
some errors in the observations, which tell all the more as the duratk 
of the trials was short. As for the quality of the work, the turning ovc 
of the soil was good throughout, with the exception of the “ Praga ” ploug: 
which in shallow ploughing was not satisfactory. Uniformity of dept 
was attained better by the direct traction ploughs than by the set 
contained ones. The loosening and crumbling of the soil was sufficient i 
all cases, with the exception of the Praga " in shallow ploughing. Obsc 
vations were also \sken of the appearance of the ploughed land one wee 
after the tests and after a rainfall of 2.2 in. 

On the second day, September 10, the field to be ploughed was a whe 
stubble, medium loam and sloping towards the south, the gradient beii 
about 9 in 100. To each outfit 2.47 acres of land were assigned. F 
work done was similar to the deep ploughing of the preceding day. Ti 
ploughing in of the stubble was not quite satisfactory, nor was 
loosening of the soil, especially in the case of the heavy tractors, whic 
compressed the soil. ” Praga ”, “ Stock ” and “ Mtinchen-Sendling 
crumbled the soil very well. The traction ploughs required two men eaci 
the self-contained ploughs only one. 

II. Trials at Komotau-Hagensdorf {on very heavy soil). — On Septeinb 
14 and 15, motor plough trials took place on Herr E. Harsch's estate! 
Hagensdorf near Komotau. The machines entered were the foUowia^ 
International Harvester Co’s Mogul ” (60 HP) ; Hofherr-Schiantz-Cla; 
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uttlcworth s “ Hart Parr (60 HP) \ Case Threshing Machine Co*s 40 
:actor plough ; John Deere’s “ Twin City ” ; and Stock’s motor 

j both days barley stubble was ploughed ; the heavy humous day 
good condition with regard to moisture. On September 14 the soil 
t quite the same for all the machines, the I. H. C. plough getting the 
5t, the Stock the lightest and the others occupying the same interme- 
K)sitions as in Table H. On September 14, each machine was given 
3.7 acres in extent, on the 15th 2.47 acres. The resistance of the 
‘the second day was very nearly the same for all plots, 
be competing machines were to have ploughed to a depth of 6 inches 
. hist day and 10 inches on the second. On both days the ploughing 
:he stubble and turning over of the soil, as well as the loosening of 
ij, was satisfactory. The data concerning the performance of the 
les are given in Table II (p, 925). 

k Farm Motor. — Washbtjrn, H. j, in The Scientific American, 

ar 70, Voi. CX, No. 15, p. 313. New York, April it, 1914. 

great need of the country is an efficient helper for the owner of the 
in farm, a machine that will work effectively and make him less 
lent upon hired help, while saving him a considerable outlay in 
Such a system has been devised on a practical basis. It requires 
iance with certain conditions which cannot be fulfilled on all farms, 
iiich are an easy matter in some existing ones and in many new 
.es. 

le farm must contain one or more circular areas of any size up to 
10 acres each, reasonably level. 

ms a lo-acre farm w'ould iiave a 7- acre circle in its centre, the remaining 
i, 3 acres in extent, being occupied by fruit trees, buildings, etc. lathe 
of the circle the post shown in the figure (facing p. 928) would be 
lently erected. At the top of this post, which is stronglv guyed, is 
i iron drum. This drum is set and locked by the handle on the side of 
udard. Attached to the drum is a slender galvanized steel wire; it 
through a guide pulley and then to the steering lever of the motor- 
implement at some distance away. At each revolution of the huple- 
)und the field the wire wraps once roundthe drum, hence the circum- 
of the drum determines the width of work done. Between the frame 
; steering lever of the implement a strong spring is attached, tending 
: the implement away from the centre post. The steering wheel has 
3 atige in order to resist side pressure. About two pounds pressure at 
of the steering lever is sufficient to guide the implement, 
le tension of the spring and of the wire opposing it isalx)ut 50 lbs,, 
mng lever is obliged to follow an exact spiral path, 
peated runs with the implement, starting at a radius of about 
and finishing about 20ft. from the post, showed no visible variation 
s course. The steering action was very dependable, requiring no 
m whatever. 
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The framework of the implemeEt is intended to be such as will faqj 
the attachment of all the devices used in roW'Crop farming, such as plo, 
ridgers, cultivators, sprayers, etc. 

An improved style of implement has been designed, having motive ^ 
applied to both rear and foreward wheels, both of them being pivots 
as to work between closely set rows of plants. The height under the| 
is about 3 feet, permitting the cultivition of tobacco; cotton, etc,, oj 
height. A safety device is provided to stop ignition in case of breakageo 
steering spring or wire. With a dependable motor two six-hour raoj 
day without an attendant are possible. 

664 - Foundations on Explosion Piles in Compressible Soils. — beaumoxt, i 

Rivue Industtielle^ Year 45, No. 12, pp. 155-158. Paris, March 21, 1914. 

Compact and resistant soils allow the foundations of buildings t 
laid directly upon them, but such soils are rarely found at the surface;: 
are generally situated at varying depths and frequently so low doii 
to be practically beyond reach. In these cases recourse is had tr. 
a continuous simple or reinforced concrete foundation ; 2) timber or com 
piles rammed by a pile driver ; 3) concrete piles built on the spot. 

The first system can be adopted only where the load to be bon 
moderate and uniformly distributed and where there is no danger 
the ground will be disturbed or undermined ; it is, besides, expen 
Timber piles, among other drawbacks have that of being conical in 5 
and provided with a pointed iron shoe, both of which conditions ; 
them to tend to sink deeper into the ground under the weight of the buii( 
if, on the other hand, they reach a sufficiently resistant layer tk 
liable to break under the blows of the ram and thus to become ns 
The same defects are met with in the concrete piles driven in by rami 
and these are still more apt to break than the timber ones. Further 
they require at least three months to set before being used and they ai. 
pensive. 

Wherever possible it is therefore an advantage to use concrete; 
built where they are to stand, and to replace their pointed extremity! 
base much larger than the rest of the pile. With the explosion pile a 
having a large bearing surface is obtained together with an artil 
compression of the surrounding soil which greatly increases its resist; 
These piles are made as follows : a special steel tube encasing a tirate 
is driven into the ground to the required depth by means of a pile dr 
The timber pile is then withdrawn and the explosive cartridge is let i 
to the bottom of the hole in a special patented apparatus which has the 0! 
of protecting it and of directing the force of the explosion in a horia 
direction. The steel tube is then filled with fresh ce ment concrete (f 
and lifted about 3 ft. 3 in. from the bottom (fig. 2), after which the chai 
fired. The concrete sinks instantly and fills the chamber formed by 
explosion (fig. 3) . All that then remains to be done is to pour concrete 
the tube, raising the latter gradually, and at last to remove it altoge 
and the result is an explosion pile with a large and resistant 
surrounded by, and resting on, strongly compressed ground (fig. 4). 
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There is no difficulty in regulating at will the size of the foot of the 
e and the compression of the ground around it. The cubic contents of the 
jinbei caused by the explosion are easy to calculate, being equal to the 
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sented only by the cross section of the pile, but by the section of the 
heterogeneous cylinder of earth and concrete shown by the dotted lines 5 
fig. 4. If the soil is very bad and the load considerable, several of 
piles can be grouped together, in which case the soil around their 
gets so compressed as to approach the hardness of concrete. Fig. ; 
(fadr^ p. 928) taken from a photograph of one of these explosion 
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665 - The Economic Limit ol Sugar-Beet Growing. — Bernard, p. in u progfk 
cole, Year 28, No. 1392, pp. 229*230 and No. 1393, pp- 249*250. Aamcns, Mfirdij; 
and 29, 1914. . 

One of the most important factors influencmg the prontabien^ ri 
sugar-beet growing is the cost of transport, which depends principsJii 
upon the distance the beet has to travel on its way to the factory. 

The writer determines the outside limit of this distance at the pries 
now ruling in France. He endeavours first to ascertain the cost of the “aS 
ton of beets. In a farm of 494 acres consisting of : 

wheat 118.5 acres 

Other cereals 59 *‘^ " 

Beets ■ 118.5 » 

Clover 59.0 » 

Meadows . . • • 99 ® 

Euceme 40 « 

on a 6-year rotation, the carting is as follows: 

Hoise-days Weight carted 


Farmyard manure for beets 43 * ^ 4^7 

Eime and artificials 25 83 » 

EiQuid manure to the meadows 64 165 

Cereal harvest 1^4 5 ^^ “ 

Haymaking, clover ........... 33 ^^5 • 

t meadow 98 » 

» lucerne 49 * » 

Carting sugar beets, mangolds and their leaves 79 * 5 ^97 * 

Carting cereals to railway. . 3 ^ ” 


Total ... I 660 8 293 tons 

If the average distance of this carting be taken at 2 kilometers (i. 
miles) this farm has to provide for 10 283 mile-tons in 1660 horse-da; 
The farm requires 4690 horse-days for all the agricultural work of t 
farm, and as the total cost of the upkeep of the necessary teams amoui 

to £1011, the cost of carting 10 283 mile-tons is — ' '“^357 

for one mile-ton ^' 2 ^= 8.35 d. If instead of 2 kilometers, 1.5 
lo 283 _ 

meter (0.9 mile) be taken as the average distance of the carting, ou 
conditions being equal, the cost of transport per mile-ton amounts to 1 
The writer therefore considers that he is not far wrong when he assun 
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rerage cost of transport for a beet farm at 0.60 fr. per kilom.-tonne 
per mile-ton). 

he average cost of production of sugar-beets per acre is calculated as 


Rent ; ' ’ ■ *«; ^ 

Interest on capital invested, at 4% — 9 o 

FarmyaT'^ manure, 40 tons, of whici * 5 are debited to the 

beets 2 II 2 

^ti0dals 2 14 7 ^2 

I'reparing the soil before sowing i o 10 ^ 

Value of seed and sowing — 14 5^ 

Hoeing and singling i 2 6 

[gifting and loading — ig 3^ 

Sundries — 8 o 

Total . . . £ii 5 7% 


0 this cost of production the cost of carriage has to be added. If the 
rop be estimated at 11.94 tons per acre (30 tonnes per ha.), it means 
weight of 15.13 tons has to be carted to the factory on account of 
rth adhering to the beets. At a cost of g.Sid per mile-ton, the cost 
isport amounts to 9.81^ X 15.13 — 125 4^ per mile. Thus the following 
aas been drawn up, showing the profit or loss per acre of beets grown, 
ling to the distance between the fields and the factory, when the sale 
iof the beets is 225 per ton. 


Distance from fields 
to factory 

of 

Cost 

carriage 


1 

Total outlay ' 
per acre 

j Profit {+)or lofs(— ) 
with an income 

1 of 2 JS 3>44 X 11.94 

1 £t3 6 s p. acre 

Miles 

£ 

s 

d ; 

£ 

5 

d 

£ 

s 

d 



12 

4 i 

II 

17 


+ I 

8 

0 


I 

4 

8 

12 

10 

3 y 2 


15 

sy* 

i 

I 

17 

0 


2 

7 y 2 

-r 

3 

4 y 2 

1 

2 

9 

4 1 

■ 13 

14 

riy2 


8 

“Vt 


1 3 

I 

8 

1 14 

7 

sVi 

— I 

I 

3V2 

1 

1 3 

14 

0 

14 

9 

7 V, 

— I 

13 

7 y 2 


te point at which beet growing no longer pays lies at a distance between 
md four miles from the factory. One means of extending this limit 
he the granting of indemnities for carriage, proportional to the dis- 
severed, as is already being done by the Meaux sugar factory. The sub- 
)n of mechanical for team haulage would also lower the cost of carriage; 
■HP motor lorries, whose performance would amount to 48 132 mile- 
1 300 days, would work at a rate of 1.96^ and 2.42^ per mile-ton 
sively. As the lorries would only have to deal with 10 302 mile-tons 
>iild therefore be utilized duiing only a limited part of the year, these 
would have to be increased, but even if they were doubled a consid- 
saving over team haulage would be effected. 
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666 - Work and Wages of Foreign Labourers in Prussia. — grossma.\s ij 

gine, Lund- und Forst^iriichaftUche Zeitung^ Year 7 i No. 28, p. 248, Kii^g 
April 4, 1914. 

The foreign labourers who come for the season are generally 
on piece work at hoeing, harvesting, cutting green crops, pulliog, 
or lifting potatoes. The following are the most usual wages. 

I. With partial board : j 

potatoes, It- With fuli 'u 

milk and bread 


1. Per acre of roots: j 

») First hoeing I 

b) Hoeing between the rows 

c) Singling 

(i) Second hoeing 

e) Third hoeing 

2. Per acre of potatoes 

3. Per acre of grain . ■ . 

4. For work after the horse-hoe the above 
prices are diminished by per acre. . 

B. Cutting green crops and harvesting. 

1. Reaping winter grain, per acre 

2. Binding, stooking and carrying winter 

grain, per acre , 

3. Reaping spring grain, per acre . • • ; • 

4. Binding, stooking and carrying spring | 

grain, per acre I 

5. When working after a reaping machine | 

the above prices are diminished by ' 
per acre j 

6. Mowing meadow grass, clover, lucerne, | 

serradella or lupins, per acre 


C. Pulling roots. 

t 

1. Roots: Pulling, topping, heaping, clam- 
ping, and covering clamps 

The same afer a root-lifting macliine . 

2. Roots: Pulling, topping, heaping, and 
either building small damps for carting 


The same after root-lifting machine . 

3. Covering the damps with earth to a depth 

of 12 inches, according to the nature of 
of the soil; per ru:ming foot 

4. Pulling swedes, as at C2, per acre . . • 


22s 

6 d 

14s 


1 19s 

od 

i ly 

1 

0 

II 

0 

i 16 

0 

i 19 

0 

1 9 

6 

ii6 

0 

ii6 

0 

1 8 

0 

il2 

9 


’ to i^Ud 
95 6 d 


1. Digging, per no lbs 

2. Tf preceded by the potato-plough, the 
price is reduced by per no lbs. . . 
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Oost of Production of Milk and Beef, — WaterstRadt, P. in Archiv fur exakte 

ftscha/tsforschung, Vol. 6, Part i, pp. 137-156. Jena, 1914. 

lie writer reports certain results of observations made on the cost 
duction of milk and of meat, and discusses the factors which influence 
values in the various systems of farming. In one Table (see Table I) 
lects the most important results from seven dairy farms where the 
rs raised no stock of their own (Abmelkwirtschaften) and from seven 
where they only raised a portion (Halbabmelkwirtschaften). These 
are placed in ascending order of cost of milk production. 

Table I. — Results from 7 Dairy Farms where none 
of the slock was raised and from 7 where some of it was raised. 


Per Cow per Farm 


h of Farm 

Cost 

Labour 

Gain 
or loss 

Total 

Gross 

C^t 

of producing 


of feeding 

M, 

M. 

of flesh 

M. 

expenditure 

M. 

return 

M. 

I gallon 
of milk 
pence 


Farms where no stock was raised. 




531-2 

60 

— I 

702 

718 

6.2 


512 

60 

+ I 

641 

677 

6.7 


534 

58 

— 39 

605 

684 

0.9 


472 

57 

— 45 

634 

620 

7,0 


533 

57 

— 42 

682 

654 

7.25 


538 

53 

— 50 

703 

669 

7.6 


530 

55 

— 120 

768 

683 

: 8.4 

i.verage . . . : 

521 

57 

— 42 

689 

673 

7.2 


Fnrm:< where some of the stock mas roised. 



310 

58 

+ 16 

427 

1 ^75 

1 


316 

58 

1 + 19 

446 

1 465 

5.8 


347 

65 

1 — 5 

468 

466 

1 6.2 


414 

58 

1 " 4 

553 

00 

•-1- 

>0 

6.4 


389 

65 

— 32 

550 

544 

6.9 


420 j 

' 53 

I + 13 

00 

468 1 

7.3 


437 

j 68 

— 32 

593 

507 

8.0 

Werage • • ■ | 

378 

61 ; 

! 

i - ^ 1 

512 

1 496 

6.6 


'■ is seen from Table I that on dairy farms where none of the stock is 
- in spite of the increased cost of milk-production, the cost of feeding 
labour bills are very little changed. On the other hand it is clearly 
1 that unfavourable results {viz. excessive cost of milk-production) 
nnected with the difference between the cost-price and the sale-price 
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of the cows. In the case of the dairy farms where a portion of the 
raised, the chief factors influencing the cost of milk-production atetij 
creasing cost of feeding and the milk-yield. 

The results from nine dairy farms where the stock is raised on tlitj 
are collected in Table II. 


Tabee II. — Results from 9 Dairy Farms where the stock is rahei 


Faim 

Milk yield 

gallons 

Gross 

return 

M. 

Gain :+) 
or loss {— ) 

M. 

Cost 

of produc- 
tion, 
pence 
per gallofl 

Sale price, ' 
in pence i 
per gallon | 

A 

616 

723 

— II3 

10.4 

6.3 

B 

670 

642 

- 36 

9.6 

7-25 

C 

653 

580 

— 59 

8.5 

5-9 

D 

722 

i 661 

+ 3 

6.9 

7.0 

E 

1 724 

I 672 

+ 58 

6.3 

6.6 

F 

1 736 

661 

+ 58 

5.4 

5-7 1 

G 

1 788 

00 

0 

+ 67 

6.2 

6.6 

H 

425 

365 

— 51 

10.25 

5-5 

I 

1 434 

i 

— 186 

! 132 

5-5 


The three first farms shew a deficit, a result attributable to tb 
cost of milk-production. Whether a farm pays depends also on the 
yield, as appears from a comparison of the figures for B with those 
and C. This interpretation is confirmed by the results from the 
farms, of which four, having high milk-yields, realize a profit, Tt 
last farms experience a loss, due to their poor milk-yield. The cost c 
ing has also it^ significance with reference to cost of production. T. 
farms D and F, the gross returns are the same and yet the cost ( 
production is very dissimilar. The writer lays stress on the fact t 
the four farms where a profit was realized the feeding requiremei 
been very accurately calculated, the individual rations carefully cor- 
ded according to Kelhier’s tables, and their cost ascertained in eachc; 

In the second part of his work, the writer gives results from vi 
pasture farms for 1909 and 1910. These results are given in asc 
order of the number of head of stock carried per acre of pastd 
will be noticed that the number of head per acre has a marked ma 
on the gross yield of the pastures, as well as on the net yield and on tit 
of production. The last farm, which in 1910 carried 1.6 head of J 
per acre, seems to have been overstocked. The gross yield was no 
the net yield was lower, and the cost of production went up. 
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Table HI. — Results from Pasture Farms in 1909-1910. 


cad 

attle 

peraat , 

Groas retuni 

per acre of pasture 

5 . 

Net return 

per acre of pasture 

s. 

Cost of ptodudttg 

1 ]b. 

live weight 

d. 

Net return 
per acre 

for the whole farm 

s. 

O.30 

1 

38 

! 

7 

i 

j 6.7 

i 

1 - “ 

1 0.72 

86 

66 

1 2.7 

1 + 30 

: 0-74 

88 1 

20 

5.0 

! 21 

i 1. 13 

141 

i 87 

3.2 

62 


152 

109 1 

2.5 

29 

/ 0.45 : 

35 

— II 

9.1 

II 

1 0.62 

88 

' 43 

3.2 

35 

1 

66 

' 38 

4.0 

25 

j 0.66 

54 

1 39 

3-5 1 

39 

j 0.78 

92 

55 

3-2 ! 

56 

1 0.83 

96 

55 

! 

25 

[ 0.95 

123 

90 

3.2 

8 

\ 1.62 

120 

59 

3.7 

62 


According to Strebel’s calculations, the cost of rearing a 2-year-oM 
ock is about £26 and the cost of producing 100 lbs. live-weight is about 
in raising young stock. 

The writer's investigations on the cost of production in fattening 
le produced the results given in Table IV. 


Table IV. — Cost of Production of Fattening Cattle. 



I 

II 

III 

IV 

V 


1908-11 

1908* 11 

1909-12 

1907-10 

1306-11 


Average 

Average 

Average 

Average 

Average 

Per head per day: 


d 

d 

d 



ral expenses 

1-55 

1-55 

1.52 

1-56 

1.65 


1.2 

0,7 

1. 1 

i.o 

0,9 


j d 

5 d 

<t d 

s d 

s d 

lasing 

2 8 

2 5 

^ 5 1 

2 10 

2 6 

outJav . . . 

4 0 

3 7 

2 7 

4 II 

3 II 

ag 

production per loo lbs. 

I I 

I I 

I 0 

I II 

I 3 

^^weight .... 

35 7 

32 10 

40 4 

47 6 

40 4 
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The great influence of the cost of feeding and of the differejj 
between cost-price and sale-price in rendering the fattening of 
profitable or unprofitable should be noted. 

Finally, the writer gives the results of Howard and LehmanTi s 
ches on the cost of fattening pigs. The average cost of production var* 
from 37s 6 d to 405 6 d per 100 lbs. live-weight. 

668 - The German Imperial Commission of 1912-13 on the Cattle and Meat Trades., 

1. Vtrhandlungen der Gisamtkommission und Zusantmmstellun^ der Sackveniini,:^ 

Gutachien, XVI + 468 pp. — 2. Anlx-enband I: Sachventdndigen-V&rnehmungety^ 

+ 99 + 107 + 131 + 103 + PP- — 3- • MaUfialien, IV -)- 3;^, 

4- II tables. Berlin, 1913. 

In 1912 the German Government set up a Commission of 30 membe 
for the purpose of enquiring into the condition of the cattle and meat tra^ 
The Commission held a preliminary sitting on the 22nd of Novembei iq: 
to discuss the scope of the enquiry, and subsequently, up to the 29 tii 
October 1913, sat on five occasions, each sitting occupying two days, tocc; 
sider the evidence of 165 experts, including representative of farme 
cattle-dealers, butchers, cattle valuation societies, and venous towns 
all parts of Germany. Representatives of the Imperial Govemci 
and of the Governments of the different Federated States also took p; 
in the discussions. 

The following questions in particular were considered at the vari^' 
sittings : the determination of the price paid for beasts sold to the butchi 
the question of dealers ; the slaughter of immature calves credit in k 
tion to the cattle-trade ; dealers’ and slaughterers commissions , the mi 
trade ; meat-selling by stores, shops, and industrial enterprises; long-te 
contracts ; experience with foreign meat, and municipal meat-biiu 
boards for fixing the price of meat ; estimation of prices ; organization 
information and statistics. 

The entire proceedings of the Commission, including the evidence 
the experts and the material furnished by the investigations, were collec 
at the Imperial Ministry of the Interior and published in the three voh. 

under notice. « u 

We here give only a few results of enquiries made by the Sub-tomi 
sion on the relative price of fat stock on the farm and in the market. .1 
some endeavours to make a direct enquiry as to farm prices by 
investigation in the country districts, the Sub-Commission soon came fo 
conclusion that the only way to obtain an accurate idea of the diflei 
between the price on the farm and that in the market was to 
from a series of fat stock markets the sale prices of a large number of M 
in the country and the expenses entailed by them betweeii then and 
sale in the market. On these lines, therefore, thorough enquiries were ® 
at the markets in Berlin, Dresden, Breslau, Hamburg, Mumch, FranW 
on-Main, Mannheim and Cologne. The whole of the material collecic 
then arranged in such a way that for each individual purchase the » 
ing particulars were ascertained : 

I. The price in the country, i. e. the sum paid to the farmer. 
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Table I. 

Sundry expenses (in marks per head), for cattle sold by dealers* 


I 

Markets 

Transport C 

III 

1 

0 

IV 1 

A 

V 

Bzpensea << 

of marketing 

Total expenses 
of marketing m 

IV VI 

VIII 

3 ! 

IX 

1 

n 

! 

X 

Sit M 

1: 

s+ 

li 

— 










Hi a^id Steers : 











II. 12 

I. II 

705 

6.40 

6.42 

19.86 

31-98 

15.85 

47.70 

sdeti (i) 

11,62 

1.50 

7-73 

11.87 

6.82 

26.42 

3844 

13.47 

52.57 


6.95 

1-95 

5. <54 

5.48 

4.02 

13-63 

21.38 

— 

— 

nburg . 

8.21 

0.30 

4.08 

9.62 

Z07 

16.81 

25.00 

17-44 

42.81 

aich (i) 

7.24 

1.00 

4-32 

2.77 

2.54 

9.36 

16.96 


““ 

nkfort (i) 

7-32 

1.67 

— 

6.35 

1.83 

4-55 

12.76 

— 

“ 

inheim (i) • 

5.37 

2.50 

— 

6.26 

2.81 

8.58 

14.91 

: — 


o?ne (i) 

, 5 .65 

2.50 

3.00 

— 

1.76 

4-35 

10. 01 

— 


j£fs: 











11.53 

1.83 

8-75 

7.27 

5-25 

21.27 

33.92 

14.30 

49.35 


6.99 

1.50 

6.00 

, 4.33 

4. II 

13 44 

21.93 

— 

— 

mbufg 

8.46 

— 

8.04 

8.68 

2,93 

21.01 

29.47 

— ' 

— 

Im and Sheep: 










:Iin 

2.85' 

0.50 

0.75 

1.88 

1.41 

3 47 

6.65 

2.26 

6.04 

jsden 

1.83 

0.50 

0,20 

1-45 

2.03 

3.68 

5.75 

1. 14 

6.89 

slau 

0.76 

0.50 

0.50 

0.54 

0.70 

1.74 

3.00 

— 

_ 

mburg 

1 . 00 

— 

o.io 

1,20 

0.70 

2.00 

3.00 

— 

— 

inich 

2.09 


— 

1.22 

0-75 

1.97 

4.06 

— 

— 

[ogne 

357 

— 

— 

1. 30 

2.00 

330 

6.87 

_ 

— 

Egs: 










rlin. . 

3-65 

— 

1,00 

1.98 

2.10 

5,08 

8.73 

6.98 

15.70 

esJen 

2.19 

— 

0.80 

1.92 

2.48 

5.20 

7-39 

6.93 

13.92 

Eslau 

^■47 

0.75 

, 1. 00 

1.38 

2.25 

4.63 

6.85 

— 

— 

inich 

2.50 

, _ 

— 

0.55 

0.65 

1.20 

4.5c 

• — 

— 

tokfort 

— 

„ 

— 

1. 10 

' 1.25 

2.35 

3.00 

t — 

— 

umlieim 

2.52 

; — 

0.8c 

'I 143 

1. 15 

2.27 

' 4-78 

i — 

— 

logae 

2.59 

t 0.3c 

1 0.6c 

‘ 1-73 

; 2.51 

4.41 

7.07 

' — 

— 


4 Cattle ia geaeial. 
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1 M II. 

Sundry expenses {in marks per head) for cattle sold by co-operative 






1 






I 1 

II 

Ill 

IV 

V 

VI 1 

VH 

vm 


Transport 

Expenses of the 
Co-op. Society 
and insurance 

during transit 

s 

1 

3 

n 

Commission 

If 

Total market 
expenses IV-Vl 

'li 

.U! 

.S 

! 

I. Caltle : 









Berlin 

10,70 

2.gi 

7.09 

7-56 

4.88 

19.53 

31-78 


Hamburg 

: 7.32 

1.50 

4.09 

8.93 

3-83: 

16.68 

22.38 

■ - 

Munich 

3 13 

0.50 

3.38 

3.58 

3.47: 

10.43 

T2.87 


Frankfort 

— 

1.42 

— 

6.00 

1 8.30, 

i 4 ' 5 o 

15-92 

- 

Mannheim 

8.45 

1-50 

' 5.00 

6.04 

3.63' 

14.68 

24.13: 


Cologne 

1.78 

“ 

3 00 

4-39 

■ 4.68; 

11.32 

2.30 

- 

2. Calves ; 









Berlin 

1-74 

1.98 

0.70' 

T.48 

1.40 

3.58 

7-30 

- 

Dresden 

1. 81 

1.63 

0,20 

1.58 

1.40 

318 

6.62 

- 

Hamburg 

1. 16 

0,28 

0.30 

2.45 

1.12 

3.87 

4.27 

-- 

Munich 

1. 01 

0.46 

0.20 

1.07 

0.77 

2.03 

3.34 

I - 

Frankfort 

— 


— 

1.40 

1.45 

2.85 

2.85 

- 

Mannheim 

2.80 

1. 00 

1,00 

1-52 

0.37 

2.89 

6.69 

- 

Cologne 

— 

— 

— 

1.30 

1.95 

325 

— 

- 

3. Ptgs: 









Berlin 

2.09 

r.57 

r.oo 

2.35 

1.82 

517 

9.33 

- 

Dresden 

3-90 

1.42 

0,80 

2.59 

2.75 

6.14 

11.46 

- 

Hamburg 

095 

0.36 

0.60 

1.25 

0.65 

2.50 

3.06 

- 

Munich 

1.82 

0.78 

0.31 

0.85 

0.O9 

1.84 

3-05 

- 

Frankfort 

_ 

0 40 

1. 00 

2.28 

1.03 

3-41 

3.79 

- 

Mannheim 

1.85 

T.OO 

1. 00 

t.8j 

0.81 

3.62 

6.00 

- 

Cologne 

— 

— 

0,60 

1.37 

2.03 

3.37 

— 

l’ 


2. The price in the market, i, e, the sum paid by the pirrchas 
butcher. 

3. The incidental expenses of the deal. 

4. The gain or loss to the dealer. 

From these it was discovered that a large majority of the transact 
enquired into, at the markets mentioned, resulted in a loss to thede 
by reason of a fall in the price of fat stock. The average sale-price p 
kg. (220 lbs.) live-weight for cattle (bulls, steers, cows and heifers) rid 
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' exceed the purchase price in the country by more than about 5 to 
s(i)> smaller stock (especially pigs) this excess 

le ca^ reached as much as 40 marks. The purchase-price of cattle 
0 kg. generally varied between 90 and 100 marks {45s to 50s per cwt.) 
le sale price between 95 and no marks (475 to 545 9;^ per cwt,). 
irchase price of calves and pigs was mostly near 120 marks per 100 kg. 
er cwt.) and the sale-price averaged about 140 marks (70s per cwt.) 
•le and there rose above 160 marks (80s per cwt). The incidental 
ses may be seen from Tables I and II. 

- was further found that the price on the farm is governed by the 
[n the market, and not vice versa,' and that consequently the farm 
nay be reckoned by deducting the incidental expenses from the mar- 
rice. 

[ this method of calculation does not always lead to exact results, the 
lation is to be sought in the great distance often intervening between 
[iTchase in the country and the sale in the fat-stock market, and in 
ct that the irregular supply at the markets exercises a great influence 
e prices. It has hitherto been impossible to regulate the supply to 
arkets, and thereby to eliminate its price-raising influence. If the 
have been sent down by a glut on any market, the farmers refuse, 
e score of the low prices, to sell their stock to the dealers. The 
is that the next markets are only feebly supplied and the prices 
) again. Thus great oscillations are observable in the price of fat 
and these exercise an unfavourable influence on the cattle-trade 
iieral. This imfavourable influence on prices is not exercised by 
rative selling at the fat-stock markets, because in this case the 
ations of the market recoil immediately upon the producer, who thus 
5 a smaller profit and cannot afterwards seek to recoup his direct 
, as the dealer does, from the next market. 

Book-keeping Competition for Small and Medium-sized Farms in East 

'U55ia, — Geofs^ine, Year VII, No. 40. Konigsberg, May 16, 1914. 

fhe East Prussian Chamber of Agriculture has organised its third book- 
iig competition for holders of small and medium-si2ed farms. Com- 
)rs are limited to holders of not more than lOO hectares (247 acres), who 
keep the books themselves or entrust them to a member of their 
ihold. The accounts must cover a whole year’s operations and must 
ie: 

1. A cash account, i. e, a record of all incomings and outgoings, house- 
and farm expenses being kept as distinct as possible. 

2. A household account with a careful record of all goods furnished 
e farm. 

3. An inventory containing a valuation of buildings, and live and 
stock at the beginning and at the end of the period under consi- 
ion. 

4 - A balance sheet. 


1) The Mark is about ii i|^d, or 23.86 cents. 
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The total value of the prizes amounts to 500 marks (£ 25). The, 
be awarded by a special committee made up of members of the Coui 
Rural Economics and Book-keeping of the Chamber of Agriculture. ^ 
or figures communicated by competitors will be treated as strictly cod 
tial. 


agricueturae industries. 

670 - Results obtained by the Distribution of Pure Hungarian Yeast 
in 1912 . — ReQUINYI, G. in A. m. Kir. Ampelologiai Inthet £vkdnyve 
of the Royal Hungarian Ampelolo^ical Institute), Vol. V. pp. 36-39. Budaptyj 
One of the most important functions of the zymological sectiu 
the Royal Hungarian Ampelological Institute consists in collecting 
from the best wine-producing districts of Hungary, for the use of the^ 
growers in wine making. This work was begun in 1901 ; the yeasts, 
taken from the lees of young wines and from the sediments of old wiuEs 
By 1906 it was possible to commence the selection of primary cu!t: 
that is to say the founding of pure cultures of each kind, starting in e: 
instance by inoculation with a single cell. This was a tedious pr^ 
having regard to the enormous number of species which exist (i), and; 
particularly because it was always essential to regard the matter fron 
practical standpoint, and to endeavour to obtain species which k 
exhibit qualities of value for wine making. The aim in studying indi^i 
species was to determine : 

1. How far yeasts will ferment must of normal composition tt 
conditions of varying temperature (24° to 25'’ and 6® to 12“^ C.), andi 
containing 35 per cent, of sugar. 

2. Their power of resisting sulphur. 

3. Their vitality, strength and power of forming sediment. 

In fact, all the morphological and physiological characteristics u 

may serve toward the exact classification of the species. The mi 
of primary cultures obtained from the material collected was 976. 
study of these cultures produced 73 species, and after subsequent n 
tion, and elimination of species of no marked value, 54 species were snoj 
fully defined and are preserved in a dilute solution of saccharose, 
presenting the Ampelological Institute's “ Collection of Species " ; altho 
all the species ferment must of normal composition, each one pre^ 
specific characteristics and advantages, suitable for use under spe 
conditions, g. the production of sweet wines, champ^ne, membraB 
growth, etc. 


(1) It is important that the yeasts should be collected from the lees, as this 0 * 
obtaining those which have produced the fermentation of the wine, while those fcmnd^ 
wine itself are the yeasts which take part in the after- fermentation. 

(2) l^om 1901 onwards, 341 divisions have been made, producing 73 species, fr® 
yeasts collected in the Toka j district [Bulletin of the Royal Hungarian Ampelological 
No. I, p. 56- 1908). 
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tef being carried through the experimental stage, the pure cultures 
ffered to vinegrowers; 24 \dne-growers asked for samples of 
n iQii, number increased to 152 in 1912 and 230 in 1913. 

)\vers were supplied with application forms in which they stated 
working details, and the*yeasts best corresponding to the growers* 
Is were sent to them, soaked on to cotton-wool, together with 
instructions for the use of the yeasts, 

le following were the results of the experiments made in this way 
-growers in 1912 (i) : 

I In 65.6 per cent, of the fermentations carried out by the 
ers, the inoculation of the must was a complete success. The 
tation, clarification, and maturing of the musts treated in this 
,-ere effected more speedily and, in the majority of crises, the 
iation in value was estimated at an average of from 5 to 7 crowns 
^litre {2 d to ^ d per galh). 

2. In 21.9 per cent, of the cases, the flavour of the wines showed 
'kedly increased development, but by reason of the quicker and 
fermentation, this development was also more speedy, and the 
ig-off easier. 

3 In 12.5 per cent, of the cases only, no difference was noted 
:n the produce of the inoculated must and that of the control, 
nally, the fact should be emphasized that in no case was an adverse 
reported. 

iie smaller growers worked with from i to 20 hi. (22 to 440 galls.) 
;t, while the others carried out their experiments with 50 to 300 hi., 
to 6 500 galls.) The total quantity of must inoculated during the 
xperiments may be neckoned at 2300 hectolitres (50600. galls.). 

aytrid Wines at the Toulouse Exhibition, 1914.— pee-eabyiii La VieAgn^ 

it Rurak, Year 3, No. ai, pp. sSr-sSs- Paris, April 25, 1914. 
xhibitions of wines from direct -bearer hybrid vines have been held 
ne time now at Toulouse. Of the 60 white wines exhibited in I 9 i 4 » 
[lowing proved the best: Cirere No. 157; Seibel Nos, 880, 4151- 30^3 
to mildew), 2563, 3021, 2663. Seibel Nos. 2859 2677 produced 

good rose wines. All the varieties mentioned above are entirely 
om oidium (powdery mildew). Among the Mal^gue hybrids, the 
ing were classed as " good'": 469-2, 1157-1, 1063-7, 1647-8, 1879-12, 
2094-3, 2328-1 and 2401-4 ; their resistance to mildew {Plasmopara) 
dium is not yet sufficiently ascertained. 

he quality of the wines exhibited in 1914 was on the whole better than 
[3. The writer comes to the conclusion that, at a comparatively 
cost, white wines could be produced from the above hybrids, which 
be consumed alone or blended with other wines or with each other, 
of them could quite well compete with the ordinary French white 


) The results for the 1913 trials cannot yet be published, as the necessary data, the 
of the wines, etc., axe not yet complete. 
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wines, and some, according to the verdict of the judges at the show 
with the better types. 

Of the 120 red wines exhibited, the following deserve special 
as general blending wines, the less delicate wines among the Seibel hy 
are noteworthy, namely 128, 156, 1020, 1077, 2003, 2007. The foljj 
newer hybrids produced quite good, but perhaps rather less full cok 
wines : Seibel Nos. 1007, 2052 and 877, Couderc 4401, Le Mado0« 
Couderc 286-68. The following wines were of a very fine red colour, 
a good aroma, a delicious flavour, and plenty of fire : Mal^gue 22 
2054-7, 2161-2, 2359, 1539-22, 2271-1, 2055-15, 1583-21, 391-6, [ 
2046-8 and 469-9. For the four last-named, two sprayings form a suff 
protection against mildew, while the others have not yet been sufficig 
tested. The following wines, with a normal red colour, are also worth a 
tioning: Seibel Nos. 1000, 60, 4004, 3011, Bertylle-Seyve 413, Baco 
nivesse i-ii. The exhibition of red wines shews: i) that excellent bi 
ing wines can be obtained from red hybrids ; 2) that many red wines 
normal colour, can be used for consumption just as they are. The by 
blending wines are also very useful for improving the colour of poc 
coloured French wines grown from European vines, or for improving! 
wines by adding more body to them, on account of their higher co: 
of alcohol and dry-extract. Some of the red wines could even coq; 
according to the show judges, with some of the better kinds of E 
pean wine. 

A special section of the Exhibition was devoted to purely blent 
wines, and the fact was observed that certain of the hybrid wines, w 
were unfit for use by themselves, gave quite good results when mixed 
other better wines, or even with wines of no great worth in themse 
Some mixtures of good wines far surpassed either of the components 
taken individually. This group of blending wines gave rise to the folia 
observations : to improve red hybrid wines no French white wines of I 
pean vintage are needed, because the white hybrid wines, which costi 
less, answer the purpose perfectly. For this reason, according to tlie 
ter, every vine grower who only grows hybrids ought to cultivate, s 
with his red kinds, enough white hybrid wines to enable him to impron 
quality of his red wines and give them a higher market valne. The li 
of certain red wines with one another produces in many cases also a gooi! 
tide, as was proved by various wines at the show. The greater the rm 
of kinds of wine mixed (and this applies to red wines alone as well s 
mixed red and white), the better the result tastes. Hybrid wines 
“ foxy” or ” grassy” taste (wines that come from hybrids of LinceciE 
should be mixed with hybrid wines which will mask this flavour, vi 
wines having merely a raspberry flavour can, if required, be used aloin 
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; Influence of Chloroform and of Oil of 

pd is sometimes added. chloroform or oil of 

loroform to 500 cc. of LT “ ‘’X^ddingicc 

asts, the fermentation was arrested^ut theTulK^?^ 
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N 310 acres of beets All thes ““Pnses i6 producers and 
['“f;-i-ts grown bFthefnilmS^^^^^ -Ph’y exclusively 
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all the sugar-beets they grow, and to put every year to beets a mink 
area determined for each farm. The capital amounts to £2 660 at 
£3 560 at Anneville, £3 000 at Yvetot, and £3 200 at Fauville, each div^ 
into £2 or £4 shares. The balance of funds required is advanced bv« 
State, through the district Treasury of Upper Normandy, in the shaped 
loan, as laid down by the Act of 29 December 1906. 

The seed for the beet crops is distributed to members by • 
distillery, and deducted from their share of the profits at the annual seji 
raent of accounts. The roots, when pulled, are sent to the factory, wei^ 
and tared under the usual regulations, and the pulp is returned to - 
owners, in proportion to the weight of roots suppUed. This pulp istaj 
back at half a crown per ton. 

The administration of the Society is in the hands of a Board is; 
up of at least 10 of the members, which superintends and control 
the commercial undertakings of the Society. At the end of each seascB 
divides the proceeds from the sale of the alcohol among the nieml)E 
in proportion to the quantity and sugar-content of the beets con; 
buted by each of them. Two deductions are first made to cover' 
repayment of the capital and the State loans. 

The plant is, for the most part, on the Wauquier diffusion systf 
made to deal with from 60 to 70 tons of roots a day, at 6 degree? dena 
producing a very strong phlegm (92 at the least) . The Anneville distil 
is the only one fitted with Kgrot machinery. 

At the end of the first season at Yvetot, each member received 
average of £41 ros per acre or £i 6s 5d per ton of beets. 

674 - Potato-drying Works in the German Empire in 1908-09, 1909-10, 1910-11, 

Vierteljahfshejte zut StatisUk des Deuhchen Reiches, Ergdnsungshefl sii 1913, III;: 

Ef^iebnisse der deutschen Prnduktionscrhebun^en, p. 76. Berlin, 1913. 

In the following statistics the year commences on August i and k: 
on July 31. 

During the three years 1908 to 1911 the potato-drying works inac 
vity were respectively 170, 254 and 327. Of these 114, 167 and 216 we 
attached to farni^ or other agricultural undertakings ; 40, 65 and 94 we 
cooperative concerns (among which those having the form of joint sta 
and limited liability companies and the like are included) ; 7, 9 and 
were independent undertakings and 9, 13 and lu were attached tn M 
pendent industrial concerns. 

In the 170, 254 and 327 works, 170, 254 and 331 drying plants w 
at work. Among these, 140, 208 and 270 were cylinders ; 22, 36 and 
were drums ; 7,9 and 6 were of the hurdle type and i was a press. As soui 
of heat, 143, 209 and 273 used steam and 27, 45 and 58 the products 
combustion. Some of the works, namely 82 in 1908-09, 143 in 1909- 
and 1 81 in 1910- ii, worked with day and night shifts of 12 hours ea( 

The following table gives further details concerning the works s 
their produce. 
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— 


1908-09 

X909M* 

tgiO'ii 

MDber of works 


170 

254 

327 

, of works that use peeled potatoes : 

6 

8 

4 

t ibove, strips and slices are made in. . . . 

3 

5 

I 

j flakes » 

» .... 

3 

2 

2 

j flakes and meal » 

» .... 

— 

— 

I 

strips, slices and meal 

» .... 

— 

1 

— 

. of works that use unpeeled potatoes : 

164 

246 

323 

t above, strips and slices arc made in. . . . 

25 

39 

52 

, flakes » 


• 133 

197 

260 

f crumbs » 


2 

2 

2 

, flakes and meal » 


3 

5 

3 

, flakes and crumbs » 


I 

I 

I 

5 flakes and strips » 

» .... 


— 

T- 

1 strips and meal » 

» . . . . 

— 

— 

4 

9 strips and groats » 

t> . . . . 

— 

I 

• — 

j strips, slices and groats 

9 . . . . 

— 

I 

— 



tons 

tons 

tons 

uantity of potatoes treated . . 


1574^3 

327053 

1 410624 

ic worts themselves .... 


147 200 

' 286 735 

1 369 003 

[atoes produced by the works . 


97 775 

184 320 

267 227 

s from other sources . . 


49 424 

102415 

102 268 

» produced in the country 


4S795 

99 725 

99 384 

s » abroad . . . 


629 

2 690 

2 884 

^tsiders 


10 643 

40 318 

41 62T 

Imount of dried product per annum .... 

40875 

86 1 19 

105 307 

Sie works themselves, total . . 


38 024 

7547S 

94 780 

ips and slices 


5 243 

II 512 

10 340 

ikes . . . 


3^ 154 

62 267 

83 1 12 



I 484 

I 438 

I 028 

imbs, and other products . . . 


M3 

262 

294 

Wtsiders 


2 831 

10 640 

TO 732 

lp« and slices 


I 115 

4 168 

3 872 

ikes 


I 736 

637s 

— 

ikes and meal 


— 

— 

6 860 

her products . 


. — 

94 

— 

i products made by the works for themselves . 

38874 

,71 431 

95 755 

emselves . 


10069 

17 889 

21 308 

ips ard slices 


I 805 

3916 

4 982 

kes 


i 8 176 

13 852 

1 T6131 

1 6i 

Ittbs ana other products , . . 


87.5 

115 

135 

hers, in the country 


27 363 

32 072 

73 95« 

ips and slices 


3366 

5637 

5847 

kes 


— 

— 

67 118 

kes and meal 


23942 

4^ 333 

— 

al and crumbs 


— 

— 

943 

imbs and other products . . . 


55 

107 

— 

ihers, abroad 


144I 

^ 465 

488 
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675 - The Value and Use of Millet Malt. — h^rics-toth, j. von and 0 sztr6,^ 

A. VON (Royal Hungarian Distillery Experiment Station, GodoUo) in Kis 4 rkiucy^^ 
mSnyek, Vol. XVII., No. i, pp. 35*44 + 2 plates. (Summary in German, p. 
dapest, January -February 1914. 

Millet malt has the same value as barley malt. In malting 
difference is in the steeping : millet may stay in the vat until it has absj 
ed its full amount of moisture by alternate steeping and exposing, 
the air, or it may afterwards take up the moisture still required by 
sprinkled. In the first case the grain is steeped for 5 to 7 days ; durir.^ 
process it increases in weight by 35 to 50 per cent. 

The disadvantages of millet are its extraordinarily high contej- 
dirt, grass seeds and grains that do not germinate ; also it is freqtie 
covered with smut (Ustilago destruem). It is advisable to clean it 
fore washing it. The really floating grains are not easy to recognize. 

In order to prevent the formation of mildew, the steeped graj 
daily ventilated once or twice. The temperature in the sweating 1 
should keep below 30" C. (86® F.). The best temperature for malti; 
from 18® to 23® C. (64® to 73®. F.). Lower temperatures lengthen theo; 
tion without other inconvenience. The sprouting grain is heaped at 
to a depth of 8 to 12 inches and gradually reduced to 4 in. It is adva 
geous to wash the malt when ready. 

In comparison with other grains, the production of the necessan 
zymes takes place with loss of matter. The saccharification and liqueb 
capacity, according to Effront and Lintner, are smaller than in barleys 
rye malt, but greater than in maize or oat malt. In brewing, millet a 
has some very valuable properties: it prevents frothy fermentation;; 
ratio between the maltose and dextrin formed, the final fermentation; 
the production of alcohol are good. Probably in the various graini! 
structure of the saccharification enzymes is the same, and the cans 
the lower Effront and Lentner values does not lie so much in the greate 
lesser capacity of producing enzymes as in the want of an agent (co-^e 
enzim, etc.) to increase the diastatic power of the various kinds oi ! 
over pure and soluble starch. This agent is, however, contained ins 
cient quantity in the various raw materials used in the mashes. 
analytical method, according to which less malt is taken than is 
quired for the saccharification of the mash; the differences in the a: 
become apparent. The curve of the formation of diastase in millet res 
bles that of maize ; after attaining the highest value of diastatic 
sinks rapidly. 

676 - The Influence of the Fat Content of Milk upon the Rapidity of Coa^ 

— Kreidl, Alois an<l Eenk, Emil m Biochemische Zeiischrifi, Vol. 63, Parts 28 

pp. 151*155. Berlin, May 28, 191.^. 

In estimating the coagulating power of rennet, it is generally accf 
as a law that the quantity of ferment used multiplied by the time reqi 
to obtain conation is a constant. This law is, however, modifi€< 
numerous factors, such as temperature, neutral salts, lime^precipi^ 
bodies, alkaloids and more especially by the previous treatment ot 
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The writers have shown that the rapidity of coagulation of a 
ized milk could be so diminished that often after 24 hours no coagula- 
had yet taken place. When, however, a non-sterile rennet or an 
lately sterilized milk was used, coagulation immediately set in. The 
rs observed also that when previously treated milks containing different 
iits of fat received the same quantities of rennet, coagulation did not 
at the same time. 

These experiments were recently repeated by the writers with five 
eiit milks containing respectively i, 3, 10, 16 and 30 per cent, of fat. 
siilks were placed in test tubes kept at 40® C. (104° F.) in a water- 
A fresh i per cent, neutral filtered solution of Griibler’s rennet was 
Every five minutes the test tubes were taken out and examined 
tianges in the milk ; all five were examined at the same time, 
n the first experiment, in which i cc. of rennet solution was added to 
of each of the undiluted milks, no difference in the rapidity of coagu- 
1 was observed. In the next experiment, in which each of the milks 
liluted with 50 per cent, of water, it was found that the lower the fat 
;nt of the milk, the more rapid and complete was the process of 
ilation. 

purification and Disposal of Waste Water from Dairies. — dorn-ic, daier 

j.t ViGSEROT, in Annales de la Science Agswtomique, Year 31, Xo. 4, pp. 150-170, 
iiriii, April 1914. 

The waste water from dairies cannot be allowed to flow into streams, 
s or the subsoil without first being purified . In France, the Act of 1902 
seson local authorities the obligation to make bye-laws dealing 
the question in their districts. Another Act, at present in course 
reparation, is to deal with drainage into non-navigable rivers. 

The process of purification employed varies naturally with the 
wsition of the w^aste water, which in its turn depends on the type of 
: carried on in the dairy. From this point of view dairies may be 
icd, into four classes : 

1. Dairies which receive milk from farms and forward it on to towns, 
or without pasteurizing. These dairies produce a volume of waste 
r equal to half the milk dealt with, and proceeding chiefly from the 
ling of cans, machinery and receiving platforms. 

2. Dairies where the milk is used for making cream, butter and cheese, 
where the whey is returned to the farmers, after the casein has been 
icted. Such dairies use a volume of water about equal to the amount 
lilk dealt with. 

3. Dairies Avhere pig-fattening is practised. These have to dispose of 
lume of water about 2 to 2% times that of their milk. 

4. Dairies which extract the casein from the whey and discard the 
ia with the waste water. In these the outflow of water is double 
volume of milk dealt with. This class is tending to disappear, as 
g economically unsound, seeing that pig-rearing pays 2d to 2 

lo galls, for whey with the casein removed, whch is wasted in dairies 
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of this class. Besides, the waste water from them can only be 
by a biological process, which is exceedingly long and troublesome, 
The composition of the waste water from a given dairy varies witlij 
circumstances and the individual dairies. The range of possible variati 
is given in Table I. 


Table I. — Composition of waste water in per litre. 


j 


1 




t 

! 

Water in which j 
milk-cans i 
have been washed! 
(Eattein 
and Schoofs) 

Bbmmer 

Calmette 

baitf 

(watet b, 
butter 

Capacity for oxidation in mgm. 
of potassium permanganate 
per litre 1 

7547 

126 to 4076.4 


55^ •') 

Organic nitrogen 

24-5 

7 to Il8 

43.6 to 115 

15 

Organic substances 

300.7 

253 to 2733 

1550 to 2135 

215 tor 

Fatty substances 

from 1 59 to 290 

— 


80 to ■ 

Milk-sugar 

— 

traces to 731 

628 to 1440 1 

traces icif 


The waste water decomposes quickly, especially in summer, and j 
off a foul smell due to the putrefaction of the casein and the albumit* 
matter. The milk-sugar is not present in a large enough quantity to 
harmful, and besides, the acid fermentation which it undergoes wo 
rather tend to delay proteolytic fermentation. Fatty matter decomp 
very slowly. The chief object to aim at, therefore, is the reduction oi 
casein, and as this substance decomposes fairly rapidly, prompt ac! 
is required. 

There are there different kinds of processes of purification : diem 
processes, biological processes, and the filter-bed method. The last is 
most suitable in the majority of cases. A chemical process recently 
vented by Daire *seems to have a great future before it, and is descii 
below in detail. 

Chemical processes. — Considerable reduction of the nitrogenous m2 
in the waste water from cheese factories has been obtained with the 
of the following substances (Table II) : 

Table II. — Reduction hy chemical means of the nitrogenous meti^ 
in the waste water from dairies. 

Percentage 

Reagents cf nitrogenous 

— matter removed 


Aluminium sulphate -f lime | 

Perchloride of iron -J- lime 25.8 

Ferrous sulphate + lime 67.5 

Ferric sulphate -}- aluminium sulphate + lime . . 75.3 
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►eduction in bacterial content was also obtained by adding 2.3 gm. 
ric sulphate per litre to water containing organic matter, but this 
5S in addition to being more expensive than the foregoing, gives a 
lum which cannot be turned to account. 

lamilton’s method, though extremely ingenious, unfortunately scar- 
Ldmits of application to commercial use. It is carried out by means 
3 masonry reservoirs. In the first of these the water is heated for 24 
by means of a coil ; a part of the albuminoids is precipitated by 
butyric and acetic fermentations. In the second, thick lime wash 
^dium silicate is added ; calcium silicate is formed, and carries oil 
Ibuminous matter in solution. The precipitate may be used as a 
re, and the clean water can be drained into a river, 

)aire’s new chemical process, in use at the co-operative dairy at 
;on d’Aunis (Charente Infdrieure) requires the following plant : a) a 
Ideal decanting-basin, of about 350 cu. ft. content, in which decantation 
cted by a system of outlet pipes flush with the level of the deposits 
; the basin ; h) a filter basin made of reinforced concrete, 6 ft. across 
in, deep, containing a bed of coarse slag, covered over with a 
of turf ; and c) various accessories (a cement gutter, a pump and 
for waste water, a stirrer, etc.) ; the whole costing about £80. 

'he process is as follows : First, calcium superphosphate (6 ^ lbs. per 
11. ft, of water to be treated), is spread over the bottom of the basin ; 
the waste water is forced into the basin as fast as it is produced, 
i it is all in, milk of lime (which must not contain carbonate) is thrown 
:he basin, in just sufficient quantity to neutralize the phosphoric acid, 
actice, it can be seen when this quantity has been reached by the U- 
in the basin turning pink. An excess must not be given or albuninous 
will be dissolved . During the operation, stirring takes place by means 
tirier consisting of a perforated iron disc on a long handle. When 
lixing is complete, it is allowed to remain for 3 hours at least, after 
L the clear liquid is decanted and the deposit sent to the filter basin. 
:onvenient to arrange for the filtration to take place at night. The 
tion must be performed once in 24 hours, 

?his process, which has given complete satisfaction for a year at Cour- 
'Aimis, is cheap, requires only a small amount of labour and makes 
; easily obtained and inexpensive materials (superphosphate, lime and 
The turf manure taken from the filter basin undergoes very active 
cation owing to the presence of the lime, and exhibits the composition 
1 in Table III. 


Table III, 

'>mpo$iiion of turf mamire from filter basins {average 0/14 analyses). 


Water 80.2 % 

Organic 3iitrogen 0.38 » 

Inorganic » 0.27 » 

Mineral substances 5-^5 * 

Piospboric acid °-77 * 
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It will be noticed that this manure contains as much nitrogej 
phosphoric acid as farmyard manure. Its vsdue is therefore considtj. 
and in fact easily repays the cost of setting up the plant. 

Biological 'processes, — Anaerobic fermentation in septic pits is 
for dairies of the first three classes. For water rich in serum, the pi^ 
complicated and costly, in addition to which the standard of intelli^ 
obtaining among persons engaged in the dairy trade makes the me 
somewhat inapplicable. Oxidation in bacteria beds may be conth 
or intermittent, the former being the more perfect. Water rich in 5, 
requires previous neutralization and a more complex plant. Puritc 
by irrigating growing crops is the most economical method and is the 
one to employ wherever there is a large enough area and a sufficiently p 
soil. Stagnation must be avoided, and too much water must not Ij 
lowed to soak into highly porous soil, for fear of polluting the undergr 
water supply. Suitable crops for receiving such irrigation are forage ( 
osier beds and vegetables. 

678 - The Activity of Cooperative Dairies in Hungary in 1911-12. — Zx- 

Report In the Statistical Yearbook on the activity of the Hungarian Government i; 

in VolkswirtsckaftUehe Mitteilungen aus VngdT'n, Year IX, No. 2, pp. 194-196. 

pest, February 1914* 

At the end of 1912, 528 cooperative dairies were working, ot 21 
than at the end of 1911. Of these 


335 or 63 per cent, were founded in 1896-1905 
121 » 23 » » » in 1906*1910 

40 » 8 » n » 1911 

20 148 » 8 tQl 2 

12 » 2 » * » before 1896 


Comparative data for the years 1911 and 1912 are given inti 


joining table. 






I9II 

1911 

No. of membess ’ 


57 43 ^ 

55 111 

No. of cow* registered . , . . 


97658 

91 513 

Total amount of milk received . 

million galls. . 

21.5 

22.8 

Av. annual yield per cow. . . . 

galls. 

220 

250 

Produce sold : 




Whole milk 

million galls. . 

6.92 

9.25 

Cream 

galls. . 

255 000 

300 000 

Butter 

metric tons (i) . 

2 TOO 

2400 

Cheese 

» » 

I 869 

2 103 

Other produce 

)) 8 

10 200 

I 7OQ 


During 1912, 57 of the dairies received Government grants amoic 
to £3086, fourteen received grants from local authorities and four rec€ 
grants from other sources. 


(r) I metric Ion = o‘ 9842 long ton. 



IKDtTSTRlES DEPENDING ON ANIMAE PRODUCTS 


951 


Beview of Beef Production in the United States. — :muuford, h. \v. and 

^ ’Q^^Uf\iversity of Illinois Agricultural Experiment Station, Circular, No. 169, 
\!28. ITrbana, 111.. September 1913- 

tie fattening was first practised in the United States at the begin- 
last century. Starting in the State of Ohio it gradually extended 
[■(J over Kentucky, Indiana and Illinois, while at the same time the 
industry spread northward from Texas over the great western plains. 

I the second half of the century, after the Civil War, an increased 
for beef in the East together with improved facilities for cattle 
rt stimulated the production, and the industry gradually extended 
rd with the building of the railways and the introduction of the 
ator car. 

e cattle census per decade is given in Table I, together with the ratio 
cattle to the population. 


— J^umber of cattle per decade and ratio of cattle to population. 


year 

Total cattle 

Cattle other 
thao milch 
cowa 

iQcrease 
in total cattle, 
pet cent. 

Total catUe, 
per capita 

Cattle other 
tlian milch 
cows, 

per capita 


25 000 000 

15 000 000 

_ 

_ 

0.64 

0.39 


33 000 000 

21 000 000 

+ 

32 

0.66 

0,42 


53 000 000 

3 7 000 000 

+ 

60 

0.84 

0.59 


68 000 000 

45 000 000 

4 - 

28 

0.89 

0.66 


62 000 000 

41 000 000 


10 

0.67 

0-45 


58 000 000 

37 000 000 

— 

7 




.e number of cattle increased up to 1900 and then decreased, but the 
■e shown in 1910 is in reality less than would appear from the figures, 
:ensus in that year was taken on April 15 instead of on June i, which 
en the customary date previously, and it is estimated that 5 to 6 
calves are bom between those two dates. Even making allowance 
», the decrease is significant, especially when considered in relation 
increasing population. A natural consequence of the decline has 
diminution of the surplus available for export, as shown in Table II. 
le numbers and percentages of the various classes of cattle in 
[910 are given in Table III together with the average value of the 
s of the different classes. 

most two-thirds of the cows of breeding age are designated as dairy 
he remainder being kept mainly for raising beef calves, and the dairy 
re worth almost $12 a head more than the beef cows. The ratio of 
id steers to cows and heifers is i : 1.46. 
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Table II. — Surplus of cattle available for export. 


Year 

ValtK of all cattle 

other than ndlch 

cxws 

Value of exports <rf beef c* 
and beef ^ 

Absolute 

Relath, 


$ 

8 

Pet'ei 

1870 .... 

290 491 000 

2 693 000 


x88o 

34I 761 000 

31 544 000 


1890 

560 620 000 

53 170000 

10.0 

1900 

689 486 000 

68 407 000 

9.5 

1905 

661 571 000 

72 435 000 

lo.f 

1908 

845 938 000 

55 466 ooo 

6,6 

1910 

917453 000 

24 400 000 

2' 

1912 

790 064 000 

14 602 000 


Table III. — Cattle classified by age and sex, 1910. 



Number 

Percentage 

Av. value ps; 

Calves born after Jan. i, 1910 
(under 3 ^ months) 

7806539 

12.6 

\ 

6; 

Steers and bulls bom in 1909 
(3 V2 to 15 Vg months). . . . 

5 450 289 

8.8 j 


Steers and bulls born before 

1909 

7 598 258 

12.3 

> I'j: 

Heifers bom in 1909 (3^ to 
15 months) 

7 295 880 

11.8 


Cows and heifers not kept for 
milk, bom before 1909. . . . 

12 023 682 

19-5 

22 . 

Cows and heifers kept for milk, 
born before 1909 

20 625 432 

33-4 

31 

Unclassified 

I 003 786 

1.6 

20 ,. 

Total . . . 

61 803 866 

100 



The geographical distribution of the cattle other than milch oc^ 
April, 1910 was as follows : 


North Atlantic States 2 130000 

South » » 3 029 000 

North Central » west of the Mississipi ... 12 320 000 

B « » east tt » ... 4 990 000 

Southern and Gulf » 10 7 ®^ 

Far Western » 7 9^5 000 

Total ... 41 180 000 
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Xorth Central States and the region including Oklahoma ond 
xiotain the largest number of cattle, the so-called " corn belt " States 
^ Indiana, Illinois, Iowa, Missouri, Nebraska and Kansas - accounting 
aost one -third of the total number. Moreover, as large numbers of 
are yearly brought into the “com belt ” to fattep, it is estimated that 
le total beef produced in the United States comes from that district. 
)-thirds of the cattle are west of the Mississipi, while two-thirds of the 
ition are east of the Mississipi, there is an enormous movement! f fat 
from west to east to supply the demand for beef in the more densely 
ited districts, and this movement has brought about the establish- 
3f the great cattle markets at Chicago, St. Louis, Kansas City. etc. 
large central markets slaughter about half the total cattle in the 
1 States. In 1903 the distribution of slaughtered cattle was esti- 


as follows : 

Head 

At large central markets 6570000 

In other cities of over 50 000 inhabiionts . . . 930000 

In cities and villages of under 50 000 inlnibitiuits 3 500 000 

On farms and ranges i 500 000 

Total . . . 12500000 


urther, in that same year, 52O000 head were exported alive, bringing 
tal number marketed for slaughter up to 13 020 000 head, of which 
000 head or 45 per cent, were killed by six companies known as the 
packers 

Arrangements for the Carriage of Agriealtural Produce by Rail in Franee, 
leclally on the Paris-Lyon-M6dHerranee Co.*s System. — Box;.siGT;F.i* iu 

Iktinmcnsuei de I' Office des Rensei^nem^nts agncole$,YtaT 13, Nos. 2 and 3, pp 194- 
: and 300-329. Paris, Febniary and March 1914. 

he writer deals with the chief arrangements made by all the French 
.ys for improving the carriage of agricultural produce. He describes 
j stores and the perfection of the rolUng-stock on the State railway, the 
.ng of tariffs for milk by the Est Co, , the fitting of vans for mushrooms, 
bananas, beets and pulp on the Nord, and the various arrangements 
by the Paris -Lyon -Med it err anee to encourage the trade in fruit, early 
ibles and flowers. The last-named will be dealt with here, 
rorn the agricultural point of view, the P. L. M. system is particularly 
the natural resources of the districts it serves ensure a heavy traffic 
seasons : cereals in Brie, Beauce, Liniagneand Lower Burgundy ; wines 
rgundy , Eranche -Comte, Auvergne, Languedoc and Provence ; store 
in the Charolais and the Ni vein a is ; early vegetables and olives 
ovence ; oranges and flowers on the Riviera ; fruit and vegetables in 
of the valleys of the Saone, Rhone and Durance. The Company also 
with the produce from Algeria, Tunis and Morocco, 

Table I shows the progressive increase in the food-products carried 
aw goods trains. 
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Table I. 


Cuffiu^c by slow goods trains oh the P. L. M, [metric tows) 


Goods 

1912 

1911 

1910 

DiflaetK? 

Wine 

2 629 000 

2 366 000 

2 655 000 

— 2'>*y 

Flour 

1 023 000 

I 085 000 

964 000 

+ 55 V 

Cereals 

2 335 000 

I 727 000 

I 525 000 

-f- StOij 

Fruit, vegetables, milk, etc 

950 000 

955 <300 

921 000 

+ 29 

Hay, straw 

677 000 

568 000 

543 000 

+ 


The P. L. M. Co. has made special efforts to increase the traffic 
fruit, early vegetables and flowers by express train for this purpose tiai 
have been speeded up and the best possible conditions arranged. Table! 
shows the amounts of these goods carried by express service. 

Besides the ordinary post-trains, the Co. runs eight or ten special trd 
for perishable goods daily ; their average speed is40m.p. h., so that therq 
from Marseilles to Paris (536 miles) is done in 22 to 24 hours and that 
Avignon to Paris (458 miles) in 18 to 20 hours ; these times include unavq 
able stoppages as well as the collecting at the various departure statioiL' j 
In 1 91 1 this organization was completed by special arrangement^ 
Chasse, a Station 13 miles south of Tyons on the left bank of the^ Riid 
Arrangements at Chasse station. — The station is on the Paris-Vei^ 
miglia line, and is the junction for three branches: Tyons-Nimes bytij 
right bank of the Rhone ; Roanne-Lyons, via St. Etienne; Paray-Ie-Moai^ 
Givors, Goods can be sent to Paris and England by three routes: St. EH 
Lozanne or Dijon ; to the Est Ry. via Dijon Is-sur-Tille ; to Geraa-i 
via Bourg-Besancon - Belfort ; to Switzerland via Araberieu-Geneva. 

The vans passing through Chasse number 60 000 yearly ; the pack^? 
are rearranged so as to make up whole trains requiring no shunting otfe 
than the dividing up at junctions ; in this way 6000 vans are liberatf 
The Chasse station is informed by telegraph of the composition of the 
arriving, and has a practised staff who put right irregularities in pacfc 
and examine the labelling. The compensation for loss, delay and dainsi 
paid on the Paris markets, has been reduced to 156 000 fr., or 1,51 fr. 

IS ^d) per ton. . 

The P. E. M. Co. has also arranged with theNordand Est Cos.andw 
German vState railways for through fast services ; these^ allow perils: 
goods to arrive in excellent condition on the markets in London, Ber^ 
Cologne. Frankfort-on-Main, etc. The times are as follows : 


Avignon to London 37 liours 

Avignon to Fraiikfort-on-Main 39 “ 

Avignon to Berlin (Anhalt sta.) 57 ** 
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AGRICULTURAL PRODUCTS : TRANSPORT 


The Company has 2847 fast vans (ty^ H. P.) ; these are well ven*; 
ated ; the walls and roof are double, with an air-jacket, so that ^ 
cate goods keep well. 

The Company has sent commercial agents to study pac^g and out!, 
for produce on the spot. It has got into direct communication with for^ 
purchasers and the French producers. It has published notices on f 
porting and distributed them free. At the Marseilles and other exljir 
tions it arranged packing competitions ; it also defrays the expenses of esi 
bits of the “ United P. L. M. Producers these^ took 82 prizes 
Turin in 1911. In Paris, in 1913, it arranged an exhibit covering 700; 
yds. and containing 5 dozen flowers from the Riviera. Educatioi; 
journeys to London, Scotland, Belgium and Holland have been anan^ 
for producers. 

On the Paris market the Company keeps an inspector to settle small i 
ferences on the spot ; he also considers proposals for improving the sent 

In 1909 it distributed in the Carpentras district thousands of plant} 
a strawberry much in favour in Germany ; in 1911 and 1912 Mirabelle pi: 
trees and greengage trees were distributed, as well as plum grafts. Gia: 
of very late table grapes were also distributed, and in igi2 and 1913 lom; 
seeds from Naples. It has experts to advise as to planting, and arm: 
lectures, field demonstrations and agricultural journeys in France • 
abroad. Further a series entitled “Publications of the P.L. M.Co.'’r 
been printed. 

Lastly, freights have been lowered on its own system, as well a? : 
through carriage to other systems and foreign railways. In this coe 
tion a prize of 100 fr. (£ 4) has been aranged for prunes leaving France 
the Nord and Quest Cos. , , 

Flower tfdde, — The principal lines for flowers from the Riviera t 


Paris, 

England via Boulogne, 

Germany via Petite Croix, 

BelgiuiLf, Holland and Germany via Jeumont-Hcrbestal. 

Almost all the Riviera flowers are sent in postal packages of 5 
(ii lbs.); they are packed in flat reed baskets, which are stacked in ordin 
vans. 

Table III shows the extent of the traffic in the last ten years. 
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Table III. — Flowers carried by ike P, L. M, {metric tons). 


1-1904 

^-l903 

1-1906 

M907 

1-1908 

-1909 

-1910 

-1911 

-1912 

-1913(1) 

I; rrom October 1918 to end of Slarch 1913. 


Paris 

Bi^land 

Germany 

via 

Petit-Croii 

and 

via Paris 

Geneva 

and 

SwitMt- 

land 

i 

Beyond 

Paris, 

various 

Total 

2 692 

2 381 

1 I 126 

1 

i 

S14 

7 128 

2037 

1 813 

I 061 

j 134 

I 152 

6 197 

2648 

2 3 II 

1953 

1 173 

636 

7741 

2504 

1 808 

1 825 ! 

190 

714 

7041 

2757 

2 168 

2 629 

I71 

731 1 

8456 

3401 

2 I7I 

2982 

181 

I 194 

9929 

3338 

1^872 

3272 1 

196 

I 096 

9768 

3568 

2 256 

3504 ! 

2 II 

I 260 

10799 

3686 

2 no i 

3 156 ! 

198 

I 217 

lo 367 

3 836 

2547 

3 620 j 

232 

1348 

“583 


A coUcctmg train arriving at Marseilles at 6.30 p.m. brings in the vans 
Q the various stations, the most distant having started at ri a. m. They 
forwarded to Paris by two regular fast trains, one of which runs in two 
:s from November 15 to May I. 

Flowers leaving Nice at r p. m. arrive : 


Paris, next day at 10.30 (= 21 ^ lirs.) in the early season, or S a.tn. 

{=^ 19 hrs.) in the height of the Season, 

Boulogne, next day at 6.30 p.m. (= 29^ hrs). 

London, second day at 4 a.m. ( = 39 hrs.). 

Brussels, second day at 5 a.m. { = 40 hrs.). 

Frankfort-on-Main, next day at ii p.m. (=33 hrs,). 

Colc^c, second day at 7 a.m, ( = 41 hrs.). 

Berlin, second day at 8 a.m. (=» 42 hrs.). 

Although the route from the Riviera to Berlin through France is 180 
■s longer than the one through Italy (Chiasso-Bale), the time is the same 
the French route costs less. 



PLANT DISEASES. 


GENERAL INFORMATION, 


68x - Decree of the President of the French Republic. April 18, 1914, reb 
to the Importation into Algeria of Plants other than Vines and Resin-yi*^ 
Trees (i). — journal officiel dt la Ripublique FraniaUe, Year 46, No. ii3,p 
Paris, April 26, 1914. 

Art. I. — Woody plants (other than vines and resin-yielding t 
palms (rooted or not), and the fresh parts of these plants, coming 
foreign countries and from the French departments of Alpes-Marit 
Var, Bouches-du-Rh6ne, Gard, Hkault, Aude, Pyrenees Orientates 
Corsica, may only be taken into Algeria through the ports to be desigt 
by the Governor General of Algeria, or at the points on the A1 
Tunisian frontier to be determined by agreement between the Be; 
Government and the Governor-General of Algeiia. 

On arrival at the ports or the points on the land-frontier, these 
ducts will be disinfected in buildings prepared for the purpose and i 
the direction of technical experts chosen by the Govemor-Gei 
Such disinfection will be carried out by means of a mixture conta 
gaseous hydrocyanic acid, the strength of which will be determine 
the said technical agents. 

The operation will be carried out at the expense of the in ten 
parties. Exceptionally, when the consignments are accompanieiJ 
a phytopathological certificate granted by the Service of Phytops 
logical Inspection and are sent from establishments under State coi 
they will be exempted from disinfection, provided their freedom froi 
parasites is ascertained by the technical agents mentioned. 

In case they are not passed, the importer may decide whether 
are to be disinfected under the conditions laid down above or reti. 
to their place of origin. 

Art, 2 . — Citrus fruits imported into Algeria will be disinfected ^ 
the conditions laid down in art. i for woody plants. 


{U-: 


(i) See also No. 2026, B. June 19x1 and No. 1347, B. Sept. 1912. 
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Art. 3- — Infringements of the regulations of the present decree 
of the orders made for carrying it out will be punished by a fine of 
3 500 fr. («2 to £20). 

Art. 4.— Persons convicted of having introduced any of the objects 
tinned in arts. i and 2 without declaration or by mean? of a false de- 
ition or by any other fraudulent device, will be punished by imprisoii- 
t for from i month to 15 months and by a fine of from 50 to 500 fr. 

Art. 5 - — punishments laid down in the two preceding articles 
t»e doubled for a second offence. A second offence is established when 
St judgment under this decree has been given against the offender in 
previous twelve months. 

Art. 6. — Article 463 of the Penal Code is applicable to convictions 
;r the present decree. 

Art. 7. — Woody and herbaceous plants coming from Prance will 
dniitted into Algeria, with the earth surrounding them, provided 
liave been raised in pots at establishments listed by the Ministry of 
culture under article 9, § 6, of the International Convention of Benie. 
plants coming from foreign countries, this condition will be replaced 
le obligation, on the part of the interested parties, to obtain a permit, 
lied by the Governor- General of Algeria previous to the despatching 
le goods, and after seeing 0 special declaration signed by the French 
jlar authority of the place of origin , 

All the regulations of the decree of Alarch 10, 1894, not contrary to 
)resent decree, are maintained . 

Art. 8. — The decrees of January 25 and November 22,1909, are 
gated. 

Art. 9, — The Minister for the Interior, the l\rinister of Finance 
the Alinister of Agriculture are entrusted, within their respective 
•es. with the carrying out of the present decree, which will be published 
e Journal 0 ^,ciel of the French Republic and inserted in the Bulletin 
d of the Government of Algeria. 

Aet allotting 500 000 Francs to the Minister of Agriculture of Prance for 
18 Control of Voles (i). — journal Offidel dc la Rdpublique Fran^aisey Year 46, 
0. 1 16, p. 5854. Paris, April 29, 1914. 

The President of the French Republic has promulgated an Act, dated 
23, T914, of which the following is the purport : 

clause. — A simi amounting to 500 000 francs is granted, from the 
hndget, in addition to the provisional grant? allocated by the Acts of 
fiber 29. 1913 and February 26, 1914. The sum will be inserted in a 
I article of the Ministry of Agriculture, bearing the N 0. 27 his, and 
to Canmunes, Syndicates and Agricultural Associations 
o of Voles. Expenses of Organization of Control Mea- 

• The present Act, discussed and passed by the Senate and by the 
i^er of Deputies, will be in force as the law of the Eand. 


) See also No. 385, B. April 1914. 


{Ed.l 
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diseases not due to parasites 

AND OF UNKNOWN ORIGIN. 

683 - Leal-Cuillin Potatoes and its Connection with Necrosis ol the Phlotn 

SCHANDER, R. and Ttesenhausen, M. in Miiteilttnqen des Kaiser Wilhelms InstUuii 

Landwirtschaft in Bromberg, Vol. IV, Part 2, pp. 115*124. BeiUn, 1914. 

The writers wished to control the investigations of Quanjei (i^; 
which led him to believe that leaf-curl of potatoes (BiattroUkrauli 
was due to necrosis of the phloem. Among the material examined 1 
some of the same as was used by Quanjer. 

It was ascertained that : i) Necrosi® may appear in plants not affec 
by leaf-curl (either in quite sound plants or in plants attacked by ** Kran 
krankheit ", etc.), and sometimes in a much worse form than in those at 
ted by leaf-curl. 

2) Such necrosis usually begins towards the apex of the stem, 
doubt owing to the fact that the young tissues are more sensitive 
assimilatory disturbances than the old ones. Further, it is more previ 
towards autumn in nearly all plants. 

3) The phloem of the potato seems to be specially susceptible 
this alteration, while in the tomato, which often suffers from strong! 
curl, no important necrcsis of the phloem has been observed. T 
the phloem of the potato seems so susceptible that it may become necp 
without the plant appearing abnormal or losing its vigout. 

4) General necrosis seems to be infrequent : the disease is %mi 
limited to a portion of the phloem, so that complete interruption of 
descending sap is very rare. 

5) Lignification of the necrosed phloem has never been obser 

The writers believe this condition to be a secondary one, appea 

in consequence of functional disturbances taking place in the leaves 

684 - Observationi od Bramble-leaf of Vines in Hungary (i). — bernatsj 

in Zeitschrift far Pflansenkrankheiten, Vol. XXIV, Part 3, pp. 129-139, % 

Stuttgart, 1914, 

From observations in the vine districts of Hungary, the writw 
ascertained the following facts with regard to the bramble-leaf (h 
(Krautem des Weinstockes) . 

1. It attacks old American stocks only on low ground, particu 
depiessious and valley-bottoms, on damp, rich and heavy soil. A 
of a few feet may quite prevent the appearance of the disease in such c 

2. Young vines, ore or two years old, may be attacked in situa 
favourable as regards height and soil. 

(i) For previous work on this disease see the following Nos.: 1911—59^ * 
1883 (June); 1912— 572 (March), 968 and 969 (June), 1097 (July), i349 aud i35o{ 
1570 (Nov.); 1913—67 (Jan.), 1207 (Oct), 1302 and 1303 (Nov.), 1394 (Dec.); 191- 
(March), 480 (May), 576 (June). ^ 
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3. In many rather old vines examined (hybrids of Ripestris, Ruparia 
3eilAndieri) it was found that the swollen part at the top was dead; 

dead tissue geneially extended from the pith to the origin of the shoots, 
tber, there are streaks of brown wood reaching ? good way down the 
Q as often happens after frost damage. 

4. The wood and bark of diseased vines, whether living or dead, 
•ery incompletely differentiated, or in other words does not ripen 
well. 

3. It is interesting to note that diseased plants often come from grafts 
)oorly ripened wood ; this is often the case in qLiite young vines in fa- 
rable situations, but yet diseased. For this reason, the writer consi- 
1 the practice of using the ends or side shoots of the canes for grafts as 
)UEd, for these parts are nearly always badly ripened. 

6. The roots of vines affected by bramble-leaf were diseased, and 
etimes even rotten. The writer considers this not as a result, but 
he cause of the disease, and due to certain soil conditions, 

7. In grafted vines (Vinifera on American stocks) the cause of the 
ased condition is often to be found in an imperfect binding ; this is 
:icularly liable to occur with woody grafts on unrooted stocks. In 
I warm soils, with other conditions favourable, a complete closing of 
tissues takes place later, but if the weather is unfavourable or the soil 
iiitable (cool and damp), the wound tends to open wider instead of 
ing. Eventually it forms a cankerous growth, and the wood at the 
it of union is soft and hypertrophied, and finally dies. This dis- 
lance of the relations between graft and stock shows itself later in the 
iuction of the bramble-leaf condition. 

8, Even when the binding is perfect, the disease may appear. It is 
jested that this may be due to damaging of the graft (e. g, by frost). 

9. In grafted vines affected by the disease, the stock often throws 
suckers, which also become diseased. 

10. In making herbaceous grafts, the suckers are often not removed 
the vine is planted out ; they then leave open wounds, which may, 
er unfavourable conditions, spread and become cankesous, thus encour- 
ig disease in the plant, 

11. Parasites have sometimes been found to cause the disease, but 
^ when present on the roots ; of these cockchafer grubs {Melolontha 
'ms) are the most important, though Phylloxera may sometimes pro- 
e it. 

It thus appears that the cause of bramble-leaf is to be sought in con- 
ous which act only indirectly on the canes, the trouble being deep- 
ed or the result of causes which have disturbed the whole plant. 
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BACTERIAL AND FUNGOID DISEASES. 

685 - On the Presence of Sori and Myeelinm of Rusts in the Caiyopses, 

Ceieals. — Eriksson, Jacob in Comptes rendus hebdomadaires des S^ces is 

dhnie des ScienceSy 1914, ist Half-year, Vol. 158, No. i7(April 27, i9i4)> PP- 1194-1; 

Paris, 1914. 

Referring to Beauverie's observations (i) on the presence of the so 
and mycelium of rusts in the caryopses of cereals and other Graminf; 
the writer remarks that he had already described and figured this in iSc- 
in 1901 he expressed the opinion that the presence of the sori and mp 
Hum is to be considered as an abnormal and excessive growth, witho 
practical importance in the life of the fungus. After the pubHcation ' 
F. J. Pritchard of similar observations in the United States, RriKc 
made known in 1912 his own results on the wintering of cereal rusts. R 
suits obtained since have confirmed the opinion that the presence of rs 
celium and clusters of spores on the surface of the caryopses is ^itho 
importance. 

686 - Resistance of Hybrid Direct- Bearer Vines to Mildew. — PtiE-URY.E 

La Vie a^ricole d rurale, Year 3, No. 22, pp. 603-605. Paris, 1914, 

One of the most important properties of hybrid direct ^bearers is tb 
reristance to mildew {Plasmopara viticola) . The following among t 
older hybrid > have been thoroughly tested in this respet t in various pa: 
of France : Seibel Nos. i, 2, 63, no, 138, 1000, 1007, 1014, 1015, 10; 
1077, 2003, 2007 and 2041 ; Couderc Nos. 503, 4401, 7103, 7120, 28-1 
and 106-48. All these can do without copper-sulphate spraying in moden 
mildew years. The following should under ordinary circumstances 
sprayed twice : Seibel Nos. 47, 60, 128, 1020, 1200, 2042 and 2044* 

Various newer hybrids appear to require only two sprayings, but ha 
not yet been sufficiently tested ; many of these yield better wines thanl 
older ones, so that it is to be hoped that their mildew resistance vnll 
confirmed. The following white hybrids may be recommended : Giit 
No. 157 ; Seibel ^Tos. 880 (which might do without spraying), 793, 8 
2791, 3010, 3021 and 4681 ; several Malegue types, several Couderc a 
two Bertylle-Seyve. 

Two new rose-coloured direct-bearers (Seibel Nos. 2859 26; 

also appear to be sufficiently protected by two sprayings. 

687 - Wilt Disease of Sweet Potato. — H.\iiTER, I/. L. and Field, Ethel C. la 1 

schrift fur Pflanzenkrankheiten, Vol. XXIV, Part 4, pp. 204-207. Stuttgart, 1914. 

The wilt disease of sweet potatoes is characterized by the wilting of I 
whole plant or parts of it ; the diseased portions become discolor 
and die ; no wrinkling of the leaves takes place in such cases. The agi 
or agents of the disease occur in the vascular bundles of roots, stem a 
leaves. 


(i) See No. 879, B, July 1913 and No. 73, B Jan. 1914. 
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Secttia Ipomoeae Hals, has generally been considered the cause of the 
•ase, but a series of inoculations (1500) with various species of Fusarium 
ited from the sylem of roots and stems and from tubers wholly or partly 
ived. have shown that F. hyperoxysporum Wr. (isolated from the xylem 
he stem) and F. Bataiahs Wr. (from the vascular bundles of the root) 
both parasites capable of producing the symptoms of wilt disease. 
Inoculations of Ipomoea Batatas Poir. with F. hyperoxyspommmoiiwQ^d 
)er cent, of infections, while with F. Batatatis 45 per cent, became 
ased. The cultures of the latter were obtained from various parts of the 
ted States fMa^land, New Jersey, Virginia and Delaware). 
Inoculations with both species of Fusarium were tried on other plants : 
num tuberosum D., S. Melongena, Lycopersicum esculentum Bfill 
wea purpurea Roth., L hederacea Jacq., 1. coccinea L., and 1. lacunosa 
Only with I. hederacea, which grows wild in sweet-potato fields were 
ii-e results obtained ; both species gave infection. It is probable that 
lisease is spread by means of this weed. 

Inoculations with Neciria Ipomceae were entirely without result so 
this fungus appears not to be the cause of the disease. It appears 
various species of Fusarium, in particular F. oxyspormn Schlecht 
dmorum W. Smith, F. orthoceras App. et Wr. and F. caudatum Wr ' 

: about the rotting of stored sweet potatoes. 


Black Spots on Tomatoes caused by Cladosporium herbarum. ~ 

CRISTOFOLETTI, U. in L. staziom spenmentali ai^aric italiane, 
ol.XI,VII, Part 3, PP. 169-216, figs. i-<5, plates IX-XI, Modena 1914 

Tomatoes of a variety with fruits in clusters have frequentlv been 
ved late m the season with olive-black spots on them ; these are 
circular, and gradually increase in size : they are due to Clados'ho- 
herbanm. ‘ 

)n naturally-occurring spots a bacterium has always been found with 
adosponum: this is described as new under the name of Pseudomonas 
iTopugena. An undescribed form of Oospora [Oidiuni] lactis, var 
J, IS also frequently present. 

'he writers have investigated the morphology, physiology and patho- 
^ and the Pseudomonas, as well as the 

^ 4.1* ^ a and the Pseudomonas to the Cladosporium in the 
' on the fruits. 

U Pseudomonas is in no way parasitic, its development being permit- 
.^the reduetton of the acidity of the sap due to the attack oi Clado- 

Oospora is a true parasite of the tomato fruit, hut takes no direct 
■en,l f of the spots. The Pseudomonas and the Oospora 

S tl!! development of the Cladosporium. restricting and 

ng the rapidrty of its attack on the fruit. 

J Cladosporium seems to infect the fruit through small breaks in 

Vnerclir attacked in the variety in que tion is between 

At present the disease does not seem serious, but 
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should it become so, the best course to pursue would be to gj,, 
varieties resisting it. 

689 - The Anatomical and Phyilological Conditions ol Chestant Branehesi 
taf fcfil by the Ink Disease. - Pehu, i- ‘o 

cL. a Scien.efiu.1^, vuu.maiichc. XXIII, Senes 5 , 

year, No. 5, PP* 363-369' Rome, 1914 . ^ 

The writer has already expressed the opimon that Cwy^«m 
nium Griff, et Maubl. (which he considers identical with C. ^emcos, 
Briosi et Fameti) should be regarded as one ol the agente heap 
withering of the branches of chestnuts attacked by ink disease (a bljc 
rot of the roots and the stool), and not as a cause of the disease. 

In 1913 investigations were made on the physiological condition i 
the twigs in trees attacked by the disease. 

Branches three to nine years old were collected from di^ased and ha 
thv trees in the chestnut-woods of Soriano nel Cimmo (Latium) at i, 
end of November 1913, when the trees had just lost their leaves. Van, 
differences were found, chiefly by micro- and tnacrochemcal mea, 
between the branches from healthy and 

content of certain minerals, such as lime, sulphur and potash, a d ttei 
creased content of magnesia, are evidences of a diseased condition te 
doubt to disturbances in the functioning of the root-system It is m, 
mineral food that the earUest and most serious irregulanty takes place, 1 
destruction of chlorophyll and the disorganization of the chloroplasts 
the cortical parenchyma should be considered as the natural consequra 
S aSXory dJurbances and reduced vitality 0 the pr^. 
closely connected with the Hgh acidity, absence or reduction of calo 

oxalate, and increase of gallic acid. . \ a Kx* » 

These conditions no doubt allow the twigs to be attacked > 
parasites some time before any diseased condition is visible. 


insect pests. 

6,0 - insects injurlou, to Cwps ‘V v' » 

The following insects have been collected on or bred from 
plants^ to%x3 ; unless otherwise stated they are from the I 

otTHo?TEitA - Acridiidae. - Maura bolivari Kirby and 

ritrinus Sauss. Gaslrimargus marmoratus Thunb., G. wMhergi S . 
ylus patrudh H. S., Oxyrrhepes procera Burm. “ages c 

^ ^yUidae. — Brachytrypes membranaceus sometimes damag 

by eating the roots. 
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Lepipoptera. — Noctmdae. — The red boUworm [Diparopm castanea 
tp.) is very injimous to cotton throughout the Protectorate ; Chloridea 
)leta F. occurs everywhere with it, and besides destroying the bolls and 
?ers of cotton, attacks maize, tobacco capsules and chick-peas. Earias 
datui is not as bad a pest of cotton as the previous two, possibly owing 
ts being severely parasitized by an Ichneumonid : it is generally dis- 
uted throughout the Protectorate and has been found on Hibiscus, 
M segeium Schiff. gnaws the stems of tobacco in January and February 
denia litura F. is worst in the tobacco seed-beds, but it also damages 
ICCO after planting out, and has been found on cotton and maize, and 
1 once on tea. The larvae of Plusia orichakea F., P, chalciUs, Cosmo- 
a erosa H. B., Gonitis sabtdifera Guen. and Acontia gr aellsii Btisih. 
more or less injurious to cotton, eating the leaves up to the time of 
ering ; on the Upper SMre they are about from December to the middle 
March. Busseola fusca is one of the worst pests in the Protectorate 
ng into the stalks of maize and miUet. Pteronycta fasciata Hmp’ 
dy dpcnbed) is uncommon, but would be very injurious if it were to 
sase in numbers, as the larva bores into cotton stems to pupate j the 
itest wind is enough to break one of the bored stems, so that the plant 
dies. 

Limacodidae. — Parasa vivida Walk, occasionally appears on coffee 
g considerable damage. 

Lymantriidae.^ Heteronygmia leucogyna Hmp. is common on mahogany 
%ya senegalensis) ; plantations near Somba have been almost completely 
Hated by it. ^ 

Pyralidae. — The cotton leaf-rolling caterpillar {Sykpta derogata F.) 
re on cotton m the Upper Shire, at any rate about Somba ; further 
h, ^ the banks of Uake Nyasa, it is much more frequent and inju- 
The larvae are largely parasitized by a Chalcidid. 

Tmetdae. — Phllwrimaea heliopa Lower bores into the stems of young 
cco plants, and is most injurious in the seed-beds. Gracilaria (sp 
) IS common, but not much to be feared; the larvae mine cotton leaves 
seem to have little effect, on vigorous plants. 

Nymphalidae, — Hypolimnas misippus L. was once found in a cotton- 
^some plants being defoliated by considerable numbers of the larvae. 
OLEOPTERA. Lagriida . — Lagria villosa F. devours the flowers 
leaves of pulse crops. 

Galenmdce, — Ootheca mutabilis Sahl. occurs on cotton, Leguminos® 
Uciirbitaceae, being especially destructive to the flowers of native 
ns. Dtacantha conifera Fairm. attacks Cucurbitacese and Leguminosffi 
imap of Asbecesta cyanipennis Har. eats the leaves of Leguminosse, 
b not very harmful, Pachytoma gigantea was found damaging the leaders 
ng caresses in plantations at Mlanje, on the top of Mount Somba. 
me non%da. —Zophosis sp. (adult) is sometimes injurious to cotton 
ationT' ^ ^^onocephalum simplex F. does a little damage in tobacco 

^mmestidcB. — Dermestes vulpinus F. is common in houses. 
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Meloid(B. — Mylabris tricolor Gerst., M. ampUciam Gerst., M. dicing 
Bert, and Decatoma catemta Gerst. destroy cotton flowers, while Ceroi. 
irifurca Gerst. eats the flowers of soy benas and velvet beans {Much 
pruriens var, edulis). 

Cttrculionidce. — Tha larvae of Apian armipes Wagn. bore into cott 
stems ; a swelling is produced at the injured part, and the stem may bie 
in a strong wind ; the insect is capable of doing considerable dams 
and appears to be generally common in the Upper Shire. Calandra on 
is very injurious to stored maize and rice. A species of Isanirib is comrao 
the adult eats cotton leaves, but does not do much harm. 

Coccinellida:. — Epilachna dregei Muls., E. hiria Thunb. and E. p:^ 
kulli i^Iuls. are harmful in gardens. Chilomenes Umata F. is very usy 
in destroying Aphis gassy pii. 

Cassididcc . — Cassida gihbipennis is somewhat injurious to Legiir 
nosaa. 

NiiidulidcB. — Epuraea sp. eats the stamens of cotton flowers, bin 
of little importance. 

Ptinidee-. — Lasioderma serricome F. tunnels into cigars and cigartttt 

HymEnoptera. — Tenthrcdinidcc . — Atlialia sp, is very injnriouj ■ 
turnips and cabbages. 

Rhyncota. — Aphididee. — The cotton aphis {Aphis gossypii Glov? 
is very harmul in some seasons, especially those with hea\^ rainfall. . 
hrassiccB L. is abundant on cabbages and difficult to destroy with v;a?ri 
owing to its waxy covering, Another species damages beans. Ctw. 
phis latanice Newst. has occurred on Raphia vinijera in the Botanic Garc; 
at Somba. 

CoccidcB. — Pzdvinaria jacksoni Newst, has been noted in small nntnk 
on cotton. 

Coreidcc: — Anoplocnemis curvipes F. does some damage to cot:: 
by sucking the sap ; it has also been observed puncturing young sk-j 
of mahogany. 

PentatomidcB. — Antestia variegata Thunb. damages coffee beffi' 
while Atelocera sHctica Westw. sucks the youn^g shoots of mahogany. 

Pyrrhocoridcs. — The cotton stainer {Dysdercus nigrofasciatus Su 
occurs throughout the Protectorate and is very injurious ; Odonkc- 
confusus Dist. has the same habits, but is restricted to the lower andk 
ter parts. 

691 - Contribution to the Biology of Bibio hortufanust and its Control 

MoLz, E. and Pietsch, W. in Zeitsekrift fUr wisscnschafllicke In$ektmbioloqic,'^vi^ 

1914, Parts 3 and 4, pp. 98-105 and 121-125. Berlin -Schdneberg, 1914. 

Bihio hortulanus appeared in the Province of Saxony (Prussia) in (f 
epidemic form in 1913 ; previously it had only been known to injure bes 
but in this season it attacked spring crops of barley and wheat so seveR 
that many fields had to be ploughed up and resown. 

The damage is due to the larvae, which go on feeding up 
beginning of May, when they pupate at 2 to 4 in. below the sutfa«^ 
the soil. 
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The writers have carried out a long series of laboratory experiments 
rh chemicals and other means for the destruction of the larvae as well 
observations on the Hfe-history with a view to finding a point of attack 
of the seed gave no results, and contact poisons (sulphate of iron 
t soap) had very little effect on the larvae. 

The following measures seem to give good results : 

1) In cases of severe damage in spring, the land should be ploughed 

.ply at the time of pupation (which begins in early May) and then weU 
led ; in this way a large number of the insects are prevented from reach- 
the surface, while those which do so will be much weakened If it is 
essary to plough earlier in preparation for another crop (say the middle 
April), thorough harrowing should follow, so as to injure the larvae ■ in 
; case little damage is likely to be done to the second crop though a 
aber of insects will emerge. ^ 

2) The best means of destroying the adults is to place wisps of straw 
sticks about a yard high, in the places where the larvae have been no- 
d, at the time of emergence of the gnats : this begins about the 20th 
lay, only isolated individuals being observed as early as the loth. The 
ts settle by preference on these wisps, and can be collected and killed 
.ool mornings . several hundred may be found on a single wisp. 

3) Care should be taken that no dung, particularly stable dung is 
g about at the time of emergence of the gnats ; fanners beUeve that the 
cts are spread by means of stable dung. 

The abundance of these gnats in the Saxon province is veiy likely 

lected with the prevalence of beet aphids (Aphis papaveris) in IQII and 
!. as the honeydew produced by them is very attractive to the gn3t» 

® HymenopteroM Parasite of the Eggs of Lyms 

VOl. XI, VI, No. 5, pp. 181-182, figs, 19-20. I,ondou, 1914. 

From ari egg oiLygus pratensis on Engeron ramosus, obtained at Ithaca 

^y“«“°PtMous parasite was reared ; others 
■ also obtained by enelo,sing heads of the plant in breeding-cages. It 

, It IS near A. saga Girault, but differs from this in several parti- 

®' “'® Weevil rf?Aj'ifeArtM™6erJ. - del 

tEce, 19'n.' ■ K. 2, pp. Fio. 

■'pai™ appearance of the olive weevil (Rhynchiies 

to amount of damage it does is very likely due in 

Vfonn ^ ^ar unrecorded parasite : this is a minute Nema- 

woms' f Rhabditis. which the writer has noticed since ion. 

onus attack the larvae when they leave the olives and burrow into 

1 ^ also No, ,381, B. Sent. ipij. 

■> See No. 1240, 5. Aug. 1912. 


m). 

i£d.l 
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the ground. Once inside the larva, the woma grows and reproduces, 
that the host becomes a centre of infection for other la^ae. The^ect;, 
larva eventually becomes motionless and dies. After death the bodyi,; 
comes covered with a whitish felt, consisting of numbers of the h emato^ 
they are very prolific, so that the number hatching from the eggs is enontot 

694 - Control of the Second Generation of Vine Moths by 

Envelopes. - MH-ani.A. in Zdtschrilt fur PflanienhnnUhtUm.'fomjJV^ 
pp. 139.148. Stuttgart, 1914. . , ,n I 

The writer has made trials of the protecting envelopes (German patd 
N'o 2 TO July 1,1911) for use against the second generation of theJ 
moths^ {Conchylis ambiguella and Polychrosis toiwwa) ; these were caiJ 
^ in the three seasons iqu-iQIS. in conjunrtion with the Vine-gJ 
College at Geisenheim (Germany). The envelopes in question arccotJ 
and open below, and the opening is gummed ; they are Pnt °ver hej, 
clusters in June, and the moths coming to lay are caught by the ^,1 
It has been found that grapes so protected were hardly damaged at, 
while the unprotected ones were sometimes severely damaged. 

693 - Uchnodias green!, a New Scale injurious to Coflee in Madagaseit. 

VAYSsrtRE.P. — miomologique de France, 1914, No. 5, PP i;:-: 
Paris 1914. — Jacmal d'AgricuHure trcpicale, Year 14, No. 154, ?■ 125. Pans.:, 
The writer describes under the name of Uchnoiim gmm a ne« s^ 
insect sent to the Paris Entomological Station by M. Eauchere, impectr 
colonial agriculture in Madagascar. This species occurs in clmters o. 
roots and stems of coffee, covered over by ceUs of earth and baiM 
by Its. It appears to be a serious pest of Coffea robus a and C. i. :tJ 
^ Treatment should if fxissible be earned out before the scalo, 
coverldupby the ants. Thl bottom of the stem and the parts oHhe iJ 
attecSd ko^d be laidbare and then washed with a petroleum 
strong enough to destroy the insects without damaging the plants. Vt; 
atte^ion to%he plants will also help them to resist the scale and. 
enemies. 

606-Thc Yollo^-headcd Coffee Borer (DIrphye pr/neeps) in Dgitb 

GOWDHV “ 0l EntomolorMi ResearcH. Vol. IV, Part 4, PP- 2 '- 

"mp^TiNiZyis) princeps Jord. (C^ambicidae) was &rst 
in Upnda as injurious to Coffea robusta m 1910 , 1 a 

”” The bushes attacked can readily be recognized by the accumiilati* 
excreteand gnawed wood below them. The branch through ivbck 
larva has made its way into the mam stem can ^ ^ ^ 

either by the openings of the honzomtal tunnels “ ^ °i by 'ts tip 
turned black; the latter occurrence is, however, not to be rehe 1 
If the larva is still in the side branch the 
is to cut off the branch and bum it. If it has into ^ 

best thing is to inject a few drops of carbon If 4 

ride into the gaUery ; the side branch through which it has enterea 
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:ut off close to the stem, so that the opening can be used for the iniectinn- 
and all other openings should then be closed with damp clay 
If the larvae are not killed, the tree soon dies or else gets broken hv 
„.ind. Coffee bushes less than two years old do not seem to be uttacLZ 

. Pseadoeoecus tllameniosus, a Scale injurlona to Tronteai Tr... 

Psmdococcus fikmentosm CkU. {^Dactyhpius pernicmus) was first 
rded about twenty years ago in Hawau ; it has since spread to various 
S of the world. 

In 1899 it occtmed in Mauritius on Euphorbiaceae and citrus fruits • 
it was reported from Jamaica. In 1906 it was found in Cairo on cotton 
AibtzzM Lebiek, and by 1909 it had become a serious pest of the Albizzia 
, along the aveimes of the city In 1912 the writer recorded it in French 
: Afnea (Konhkoro, Upper Senegal-Niger) on Ximenia ammcma. In 
, Unnan Ea.st Afnea was stated to be the original home of this scale • 
IS observed there on native cotton in 1909, and in 1911 was found to 
ighly injunous to ornamental trees in Daressalam 
tree infested by this insect has its branches and leaves covered by 
es of wtoe filamentous waxy matter, which sometimes form sheets 
eg one branch to another. Among these masses can be found adult 
te, eggs and larvae. The recently-hatched larvae migrate in quant i- 
0 the young branches and leaves ; thence they are easily carried bv the 
. birds or insects to considerable distances 

Severely attacked tres may be killed in a few months. Infection .al- 
anays begins at the top ; first the leaves turn brown and fall off 
the branches also wither and die. Hundreds of trees were killed in 
(189” Honolulu at the time of the outbreak in Ha- 

M lately the number of host-plants known was limited, but at Dar- 
m it has attacked a great variety of trees. The most favoured are 

iron anjracm^xm, Citrus, Acacia arabica and Loranthus ; the latter 

smSw ttem 

sJam, though parasitized by species of Loranthus, were hardly 

j Eucalyptus, 

Smeiurn lZ’ Bougainvillea, as well as Pithecolobium 

IS racemosa, Anacardium occidmtaU. 

oMyC Ca^rr' /ui, Saponaria. 

KhJ Landolphia sp., vanous species of Ficus and Bam- 

adly atmck!r!’-i?’'”“? Mangijera indka, which 

moLrntt.,, I>aressalain in 1912, should also be classed here, 
moptera I a so far know should be mentioned two Chalcidids 

P ). as internal parasites in Egypt, a predatory Heiiicrobid 
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larva (Neuroptera) in Cairo, and three Cocdnellids : Exochomus 
culaius, Scymnus includens and Cryptolaemus monfrouzierL The 1» 
named ladybird, comii^ ^rom the Cape, was found very efficient agajj 
this scale in Hawaii, and should be acclimatized in various panj 
Africa to keep scales in check. 

In new centres of infection cultural methods and insecticides sfeg, 
be given preference over introduction of natural enemies. In parti(^ 
resistant species of trees should be chosen for parks and avenues, and 
ted trees of no economic value should be destroyed ; Loranthus should 
be removed. The best insecticide seems to be petroleum emulsion \( 
15 per cent.) applied as a winter wash ; mixtures of petroleum, soap 
lime are also good. 


ALFREDO RUGGERI, gerente responsabile. 




